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HOWARD ROSS TOLLEY, 1889-1958 


of his untimely death on September 18, 1958. Few agricultural econo- 

mists have helped with so many of the pioneering stages of the field with 
which the readers of this Journal are concerned. Still more widely recognized are 
the warmth of personality and friendly helpfulness that were the hallmark of 
Howard Tolley’s relationships with colleagues, with fellow administrators and 
with the hundreds of younger associates who came under his influence. His con- 
tribution spans almost the whole period in which the American phase of agri- 
cultural economics was coming into being and taking its place as a recognized 
field of specialization. 

Tolley was born in Howard County, Indiana, on September 30, 1889, and 
graduated from the University of Indiana in 1910 with a major in mathematics. 
After a brief period of teaching in an Indiana high school, he joined the Coast 
and Geodetic Survey in 1912, as a mathematician, but moved on from there to 
the Bureau of Plant Industry, in 1915. In the following year, he went to the , 
Office of Farm Management at the invitation of the late W. J. Spillman who 
was mathematically inclined and wanted to get work started in the quantitative 
and analytical aspects of farm management. 

The establishment of the Bureau of Agricultural Economics in 1922 provided 
for Tolley, as for numerous other emerging leaders in the field of agricultural 
economics, an opportunity to help in shaping the research program that was 
beginning to provide the vast array of data and techniques of analysis that 
have since come to play so large a role in the efforts to deal with the problems 
of agriculture. He took a leading part in developing multiple correlation and 
input-output studies and was largely responsible for the initiation of agricultural 
outlook work in the Bureau. Tolley’s recognized ability as a stimulating and 
imaginative leader and counselor caused him to be moved up rapidly to Assistant 
Chief of the Bureau, a position he held from September, 1928, to March, 1930. 

In the spring of 1930, he was persuaded to leave a promising career in the 
BAE in order to help in organizing and developing the newly established Gian- 
nini Foundation of Agricultural Economics at the University of California. 
Though nominally its Director from 1930-1936, Howard was under almost con- 
tinuous pressure, from 1938 on, to return to Washington and assist in the com- 
plex and far-reaching agricultural programs that were then being undertaken. At 
first, while serving as Economic Advisor and Assistant to Chester Davis, he was 
concerned especially with marketing agreements pertaining to fruits and vege- 
tables. Later, as Chief of the Program Planning Division of AAA, he took a 
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leading part in planning a longer range, conservation-oriented approach which 
became the basis of the Soil Conservation and Domestic Allotment Act of 1936, 
As the Washington Post commented editorially at the time of his death, Tolley 


“, . . helped to plant and nuture the seeds of agricultural policy that during the | 


last 25 years have grown into programs which are now as familiar a part of the 
American farm scene as a silo.” 

This advance spadework made possible the quick shift to a judicially accept. 
able program after the adverse court ruling of January 6, 1936. It was only 
logical and natural that Tolley should be called on to administer the new pro- 
gram when Chester Davis stepped ont in 1936. He resigned as Director of the 
Giannini Foundation and thereafter served as Administrator of the Agricultural 


Adjustment Administration from 1936 to 1938. He was then transferred back to | 


the Bureau of Agricultural Economics and served as its Chief until 1946. In the 
period just prior to World War II, he was a key figure in the efforts of Secretary 
Wallace to shift emphasis in the Bureau from straight research to long-range 
policy planning. He was also instrumental in developing the county planning 
committee approach to local agricultural problems. 


In 1946 Tolley became Chief Economist for the newly established Economics | 
and Statistics Division of the FAO of the United Nations. He had been Economic | 


Advisor to the U. S. delegation to the Hot Springs Conference of 1948 which 
was the forerunner of FAO. The offer of the Chief Economist position in the 


new organization was again a challenge to take on a pioneering job in the de- | 


velopment of research and service work for agriculture. When the FAO head- 


quarters were moved to Rome, Tolley resigned from that organization and be- | 


came a Staff Assistant to Chester Davis, then a Vice President of the newly 
established Ford Foundation. He was put in charge of the Washington office of 
the Foundation, a position he held until 1954. Thereafter, he served as consultant 
and counselor for various organizations, including the Planning Board of Pakistan 
and the National Planning Association of Washington, D.C. 

Tolley served as President of the American Farm Economic Association in 
1933 and was made a Chevalier du Merite Agricole of France in 1934. He was 
a member of the Cosmos Club of Washington, D.C., and of numerous pro- 
fessional associations, among them ASA, AAAS, AEA and the American Political 
Science Association. He died at his home in Alexandria, Virginia, on September 
18, 1958, just short of his 69th birthday. He had been a key figure and idea man 
throughout the most dynamic period of agricultural economics and agricultural 
policy development this country has known. Though continuously fostering new 
approaches and forward-looking ideas, he did it in such an unassuming and 
quiet way as to leave few sore spots or antagonisms. The striking memory he 
evokes in the minds of his many friends and associates is that of a warm and 
genial personality whose friendly assistance and constructive counsel could 
always be counted on. Few agricultural economists have had so full and varied 


a life of service to agriculture, or such an extensive array of friends both in and f years 
> 


out of government. 
M. R. BENEDICT 
M. L. WrLson 
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BRITAIN’S POSTWAR AGRICULTURAL EXPANSION: SOME 
ECONOMIC PROBLEMS AND RELATIONSHIPS INVOLVED 


J. ANTHONY MOLLETT 
University of Hawaii 


Introduction 


HE EXPANSION of home agriculture is one of Britain’s major prob- 

lems resulting from her changing position in the world economy. Be- 
tween World War I and II it was generally accepted that Britain could 
rely upon imports for the major part of her food supplies. This is no 
longer the situation. Although it is difficult to find a convenient and 
meaningful standard by which to measure output changes it is probably 
reasonably accurate to state that slightly over one-half of Britain’s food is 


now home-grown compared with about 30 per cent in the immediate pre- 
war years. 


On the other hand, most agricultural raw materials are entirely im- 


| ported, as of course are commodities such as tea, coffee, and tropical 
_ products for which there is no home-grown substitute. Excluding tropical 


products, British agriculture currently supplies about 30 per cent of the 
nation’s total consumption of agricultural commodities (including raw 
materials) compared with about 18 per cent before World War II. If 
tropical products are included, the corresponding figures are 25 per cent 
and 15 per cent. 

During World War II the need for Britain’s agricultural expansion 


_ was clear-cut. At times the food situation was almost desperate. In the 
_ difficult late 1940’s Britain continued her wartime policy of increasing 


agricultural production. A series of balance of payments crises culminat- 
ing in the devaluation of pound sterling in 1949 served to emphasize the 
nation’s deteriorated trading position. 

More recently, food supplies have become relatively plentiful. Britain 
still has a recurrent “dollar problem” and balance of payments difficulties, 
but her government appears to accept the position that agriculture has 
expanded sufficiently, taking all factors into account. 

Such factors include the controversial matter of whether prices of im- 
ported food will rise proportionately more than other prices in the coming 
years, the trend in export earnings, the terms of trade, the relative rate 
of improvement in efficiency of export industries and of agriculture, the 
rate of technological improvement in food production in Britain’s major 
food supplying countries, the effect of the development of the Common 
Market in Western Europe, and the sharp fall in real earnings from over- 
seas investments. This list is not exhaustive. Thus in a recent review of 
its agricultural production and price guarantee policies the British gov- 


8 


936, | 
olley 
f the 

only 

pro- 
f the 
tural 

k to 

the 
etary 
ange 
ining 
mics | 
hich 
de- 

ead- 
] be- 
ewly 

of 
Itant | 
istan 
in 

pro- 
itical 

ber 

man 
tural 

new 

and 

he 

and 

ould 
aried 

and 
CT 
| 


4 J. AntHony 


ernment took account of “the strain on our gold and dollar reserves, the 
continuance up to the present of inflationary pressures, the substantial ip. 
crease that has occurred in the Exchequer burden arising from the price 
guarantees for agricultural produce, and the effect of increased home 
agricultural output on our overseas trade, particularly with the Common. 
wealth.” 

It is the purpose of this paper to outline some of the economic prob. 
lems and relationships which are involved in Britain’s postwar agricul. 
tural expansion. A detailed analysis (which the subject merits) is not 
attempted. 


The Means of Implementing Agricultural Expansion 


The main instrumentality for putting the postwar expansion programs 
into effect has been the Agriculture act, 1947.? This act has recently been 
amended in several important respects by the Agriculture act, 1957, The 
primary object of the 1947 act (unchanged in the later act) is “the pro- 
motion of a stable and efficient agriculture capable of producing such 
part of the nation’s food and other agricultural produce as in the national 
interest it is desirable to produce in the United Kingdom, and of pro- 
ducing it at minimum prices consistent with proper remuneration and 
living conditions for farmers and workers in agriculture and an adequate 
return on capital invested in the industry.” 

This broadly framed authority leaves a wide latitude of choice of 


methods and administrative procedures in the hands of the Minister of | 


Agriculture. In 1947, fixed prices and government purchasing were used 


to support farm incomes and direct agricultural production but deficiency | 


payments could be used—and have been used since marketing was re 


turned to private traders in 1953. The actual arrangements for implement-} 


ing guaranteed prices differ from commodity to commodity. The only 
common feature of significance is that as far as possible they should avoid 
any interference with free marketing—such as prescribing a price which 
must be paid or received in the market. At annual price reviews provided 
for in the 1947 act the government is under an obligation to consult with 


* Ministry of Agriculture, Fisheries and Food, Annual Review and Determination o 
Guarantees 1958, London: H.M.S.O. 1958, p. 4. 

*For details of the Agriculture act, 1947, see John F. Phillips, The Agriculture 
Act, 1947, London: E. & F. N. Spon Limited,'and Eyre & Spottiswoode, 1948, 410 p; 
and Ministry of Agriculture and Fisheries, Explanatory Memorandum, Agricultur 
Bill, London: H.M.S.O., 1946 cmd. 6996, 27 p. 

G. S. Browne, “Some Economic Implications of the Agriculture Act, 1947, 
Journal of Proceedings of the Agricultural Economics Society, Vol. IX, No. 1, July, 
1950, pp. 19-27. 

Edgar Thomas, “The Machinery of Forward-price Fixing in British Agriculture, 
Proceedings of the International Conference of Agricultural Economists, Seventh 
Conference, 1949, pp. 166-178. 
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farmers’ representatives. Thus price guarantees are negotiated from year 
to year. Of course, the final decision for the annual schedule of guaranteed 
prices rests with the government. It is well to recognize, however, that 
any adjustment in price guarantees, total farm subsidies, or its distribu- 
tion is essentially a political process. 

Under the 1957 Agriculture act new assurances were given to farmers. 
The 1947 act had guaranteed prices of roughly 90 per cent of agricultural 
output sold for personal consumption or industrial purposes. A major 
criticism of this earlier act was that annual price reviews made for un- 
certainty because the level of guaranteed prices could, in theory at least, 
be altered widely from one review to the next. Under the 1957 act the 
spread for the total value of guarantees and the level of guarantees for 
individual commodities are clearly defined. After each annual adjust- 
ment of guarantees the total value may not be less than 97% per cent of 
the total value allowed in the preceding year (after allowing for the year’s 
cost changes). In addition, the guaranteed price for each commodity must 
be maintained at not less than 96 per cent of that determined after the 
preceding annual review. (For instance, at the 1958 annual review the 
total value of guarantees, including production grants, was calculated at 
£1,278 million. After taking account of rising production costs of 211 
million the lower limit for government determination of guarantees was 
about £21 million less than in the previous year.) 

In addition to these new procedures, the 1957 Agriculture act intro- 
duced a farm improvement scheme under which some £50 million will 
be spent during the next 10 years primarily to assist small farmers in 
modernizing farm buildings and improving farm layout. Grants at one- 
third of the total cost of approved schemes are also available to assist 
covering the cost of equipping uneconomic units as part of an amalgama- 
tion process. As no major change has taken place in the size-distribution 
of holdings in Britain during the last 40 years there are many holdings 
which are too small to support the farmer and his family. 


The Extent of Postwar Expansion 


In the immediate postwar years, as already stated, Britain needed 
Virtually all the food she could produce almost regardless of cost. How- 
ever, the first comprehensive postwar agricultural expansion program 
from 1947 to 1952 resulted initially from the severe dollar crisis which 
came in the summer of 1947, following the premature attempt to restore 
sterling to full convertibility. It called for an increase in net output over 
the current level of 20 per cent—to be achieved by 1951-52.° Emphasis 
was on dollar-saving through more output of livestock and livestock- 


*Edith H. Whetham, “The Agricultural Expansion Programme 1947-1951,” Journal 
of Agricultural Economics, June, 1955, pp. 313-319. 
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TABLE 1. AGRICULTURAL PRODUCTION IN THE UNITED Kinepom IN SELECTED Years 


Pre-war 

Crops 1946-47 1954-55 1956-5% 

Wheat ’000 tons 1,651 1,967 2,783 2,830 
Index 100.0 119.1 168.6 171.4 

Rye ’000 tons 10 39 39 95 
Index 100.0 $90.0 $90.0 250.0 

Barley ’000 tons 765 1,963 2,244 2,813 
Index 100.0 256.6 293 .3 367.7 

Oats ’000 tons 1,940 2,903 2,440 2,496 
Index 100.0 149.6 125.8 128.7 

Mixed Corn ’000 tons 76 350 555 412 
Index 100.0 460.5 730.3 542.1 

Potatoes ’000 tons 4,873 10,166 7,325 7,578 
Index 100.0 208 .6 150.3 155.5 

Sugar Beet °000 tons 2,741 4,522 4,521 5, 235 
Index 100.0 165.0 164.9 191.0 


Livestock Products 


Milk Million gallons 1,556 1,653 2,141 2,335 
Index 100.0 106.2 137.6 150.1 
Eggs* 000 tons 385 322 550 594 
Index 100.0 83.6 142.9 154.3 
Beef and Veal 000 tons 578 537 797 782 
Index 100.0 92.9 137.9 135.3 
Mutton and Lamb °000 tons 195 141 182 199 
Index 100.0 712.3 93.3 102.1 
Pigmeat> 7000 tons 435 Q11 757 661 
Index 100.0 48.5 174.0 152.0 
Wool (clip) ’000 tons 34 Q7 34 $2 
Index 100.0 79.4 100.0 94.1 


® Provisional. 

> Includes estimated production from units under 1 acre. 

Source: Agricultural Economics Research Institute, The Agricultural Register New Seria. 
Changes in the economic pattern 1956-7, Oxford: Agricultural Economics Research Institute, 
1957 pp. 9-10. 


products to be obtained mostly through greater output of grass and feel 
crops. The general increase in output required was attained by the endd 
the five-year period, from a rise of 123 per cent of the prewar level in 
1947-48 to 142 per cent in 1950-51 and 151 per cent in 1952-53, However 
output of individual commodities varied considerably from the planned 
level. In 1952-53 output of milk, mutton and lamb and especially pigmed 
were well above the levels planned in 1947 while output of wheat, oat 
and eggs were below these planned levels. 

Since 1952 government policy has' encouraged a gradual rise in ne 
output (gross output less inputs from agriculture overseas and estimated 
costs of processing and distributing home-produced feed, seeds and stort 
cattle) to a level 60 per cent above prewar. This higher level has now 
been reached. There have been sharp increases in the production of pig 
meat and eggs and to a lesser extent of milk in this most recent period. 
Greater emphasis has been placed on the need for economy in the use ¢ 
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resources than in the early postwar period and on the need for greater 


- substitution of home-grown for imported feed. 


Table I summarizes the main changes in agricultural production since 
1946-47 and compares these changes with the prewar position. An im- 
pressive rise in the production of almost all the major commodities is 
indicated—exceptions are wool, mutton, and lamb. 


Inputs 


An analysis of resource use and development to bring about Britain’s 
agricultural expansion underlines the greatly increased use of industrial 
inputs. In contrast the farm labor force (in terms of man equivalents) has 


TABLE 2. INDUSTRIAL INPUTS INTO UNITED KineGpoM AGRICULTURE, 1937-1939 AND 
1954-1955 (aT 1954-1955 Prices) 


1937-1939 1954-1955 
£ million 
Fertilizers 23 65 
Machinery* 86 144 
Other commodities 52 126 
Maintenance of buildings 29 29 
Merchanting, etc. on agricultural inputs 91 92 
Total input 231 456 


* Operation, maintenance and depreciation—not purchases of new machines. 
Source: Colin Clark, “Britain’s dependence upon Agricultural Inputs.” Westminster Bank 
Review, November 1956, p. 10. 


until recently remained fairly constant. The area of cultivable land has 


_ also undergone little change although arable land has assumed greater 


importance. 

Increasing use of industrial inputs mainly concerns machinery (main- 
tenance, fuel and depreciation), fertilizers, insecticides, fungicides, weed 
killers, electricity and such like. Table 2 shows the increase in these in- 
puts (at 1954-55 prices) between 1937-39 and 1954-55, The table indicates 
that industrial inputs into agricultural nearly doubled from a total value 
of £231 million in the prewar period to £456 million in 1954-55. 


Aggregate Supply Response 


It seems inevitable that Britain with a proportionately large population 
and small land area should find a policy of agricultural expansion relatively 
costly, 

Much land of a rough or mountainous nature is still available for more 
intensive agricultural use (there are about 17 million acres of “rough 
grazing land”). But experience has shown that more output from such 
land is obtained only at a relatively high cost. The limits for expansion of 
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8 J. AnNtHony MOoLLETT 
output on the restricted area of first-class land are clearly indicated by 
intensive methods of grazing, fertilizing, and cultivating. The aggregate 


(short-run) supply response has an elasticity which is officially recognized 
as being only “slightly positive.”* It is probably within the range 0.1 to 


0.3. In contrast to this state of .affairs the supply response of particular | 


commodities is elastic. 

While the short-run supply response is only slightly positive, the secu. 
lar nature of the aggregate supply response has been one of steady in. 
crease since 1939. This seeming contradiction results from the steady 
movement of the short-run curve to the right in response to production 
function changes in a direction to increase productivity of resources, It 


also is explained by the steady increase in the quantity of industrial in. | 


puts into British agriculture. 

Industrial inputs (at constant prices) doubled between 1937-39 and 
1954-55 (see Table 2) from £231 million to £456 million. If this in 
crease amounting to £225 million is compared with the corresponding 
rise in the value of net farm output, valued at estimated prices at which 
this extra produce could have been imported, it is found to be roughly the 
same— £229 million compared with £225 million. These data are sum- 
marized in Table 3. 


TABLE 3. INDUSTRIAL INPuTs Into Kinepom AGRICULTURE AND THEIR 
TIONSHIP TO AGRICULTURAL Output 1937-1939 AND 1954-1955 


1937-1939 1954-1955 
£ million 
Gross Output (1954 world prices) 604 834 
Less agricultural inputs* 273 Q74 
Net Ovurput 331 560 
InpustRIAL Inputs (1954-55 prices) 231 456 


® Recorded expenditure on feedingstuffs, seeds, feeder stock less one-quarter, assumed to be 
cost of transportation, marketing, etc. 
Source: Colin Clark, ibid., p. 10. 


The state of affairs revealed by Table 3—that industrial inputs have 
increased almost to the same extent as agricultural output—(at “world 


prices”) is not generally appreciated in Britain. There, output is usually 


valued at internal prices which are currently about 30 per cent more than 
comparable import prices. The data clearly show one facet of Britain’ 


‘The Ministry of Agriculture bases its forward pricing on the assumption thet 
“there is only a very slight positive elasticity for aggregate response but that except 
for milk, the supply of individual commodities is elastic—especially where the com 
modities are easily substitutable for each other.” Private correspondence with the 
Ministry. 
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agricultural dilemma. It may be a matter of prudence—or insurance—to 


from | use such quantities of industrial resources in agriculture if it is difficult 


gate | 


to maintain export earnings or if the effect of a larger agricultural output 
on the terms of trade is judged to be very favorable. On the other hand, 
diversion of transferable resources to expanding industries with above- 


' average marginal returns such as the chemical, electrical engineering or 


aircraft industries might prove very rewarding. Such is part of the 


dilemma. 
It is interesting to note that although quite clearly both the govern- 


- ment and farmers’ representatives are involved in a study of aggregate 
' and commodity supply response, at the annual price reviews no official 
' attempt has been made to give a statistical expression to any of the vari- 


ous supply responses. Instead the likely impact of the various production 
incentives offered to farmers after each review is based on the “body of 
experience” built up in the 19 years of forward pricing.* 


The Cost of Government Support to Agriculture 


The twin aims of insuring a greater supply of home-grown food and 
of improving the relative income position of farmers have led inevitably 
te relatively high agricultural subsidies. Such a policy has deliberately 
placed the cost of expansion on the taxpayer rather than the consumer. 
It has probably prevented any lowering of the standard of food consump- 
tion; the British consumer in general has access to foodstuffs at the low- 
est possible world prices obtainable. Until very recently, however, it has 
been very difficult to determine the extent of the total subsidy to agricul- 
ture as food and agricultural subsidies were intermingled in official sta- 
tistics. Certain foods purchased through bulk-purchasing agreements, for 
example, were sold by the Ministry of Food at substantial profits to cover 
part of the deficit on home-grown commodities—so that the real cost of 
home-grown and imported supplies was not readily identified. With the 
gradual ending of food rationing, the return of marketing to private 
traders and the adoption of the system of deficiency payments—it has 
become easier to identify these subsidy payments. A large part of the 


*This fact is made clear in correspondence with J. H. Kirk, one of the chief 
negotiators of the Ministry of Agriculture at annual price reviews. “Naturally we do 
pay attention to the changes in supply likely to result from changes in price before de- 
ciding to change the price. There is a useful body of experience in the department 
and in the Farmers’ Unions as to the likely response to any price change. But, we are 
never in a position to say—the price of barley being X the supply response to a price 
change for wheat of Y will be Z—because X is not determined first. In fact, the prices 
of wheat, barley, and all other commodities are determined concurrently. In any case, 
there are no reliable measures of Z and even if there were, the circumstances of the 
review are such that great weight would not be placed on them. The annual review 
determinations are primarily political; it would be difficult either to decide, explain 
or defend them in terms of statistical measurements of the kind you have in mind.” 
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public expenditure on agriculture is now in the form of subsidies to cove} 
differences between market and the prices guaranteed to farmers, Th} 


fact that British agricultural prices are between 25 and 30 per cent aboy 
import-parity prices® is a good guide of the extent to which British agy. 
culture is supported by the government. 

Figures for the last three years, 1955-56, 1956-57 and 1957-58 indicat 
that the total agricultural subsidy has amounted to £206 million, £24 
million and £290 million respectively. Although a substantial part of th 
rise in total subsidies indicated by these figures was caused by a rising 
cost structure and a decline in commodity prices generally, it is not su. 
prising to find that political interest in the size of agricultural subsidie 
has recently increased. These subsidies currently represent about one 


sixth of the value of gross output, about three-quarters of net farm in} 


come and one-eighth of the total yield of income tax. Provisional figure 
for net farm income in the same three years are £330 million, 231 
million and £360 million respectively. 

Table 4 gives details of the distribution of the total subsidy in 1955-% 
and 1956-57. The importance of deficiency payments in the total cost of 
government support should be noted—£139 million out of £206 millin 
in 1955-56 and £153 million out of £234 million in the following yeu, 
Production grants are, however, increasing in significance. Such grants 
are paid to farmers for carrying out specific work—such as drainage, 
liming, etc. Between the two years for which data are given in Table 4 
such grants rose from £58 million to £71 million—a rise of 22 per cent 
while the corresponding rise in deficiency payments was only 10 per cent 
These trends continued in 1957-58 and are likely to be accentuated by the 
passing of the 1957 Agriculture act. 


Agricultural Income 


With an industry as diverse as British agriculture it is difficult to de 
scribe in the one or two paragraphs available the effect that agriculturd 
expansion has had on the various members of that industry. Appropriate 
indexes give a general impression of the changes and no more. General 
izations are often misleading. Yet some compromise must be attempted 
It would appear, then, that those who have gained most from expansid 
have been the larger farmers who have received the lion’s share of the 


subsidies—as a result of producing the bulk of total output. Small farmers 


—and in Britain these include many marginal farmers (marginal in the 
sense of not moving very readily from one line of production to another 
in response to a change in incentives)—have in consequence received ! 


*]. H. Kirk, “Some Objectives of Agricultural Support Policies.” Paper presented 
at Conference of The Agricultural Economics Society, July, 1958, p. 1. 
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lower proportion of total subsidies. But, and at first sight this statement 
may seem contradictory: smaller farmers on the whole are probably get- 
ting more subsidy than the large, certainly in relation to size of business, 
and possibly per acre as well. It seems probable also that there is some 
inverse correlation between dependence on subsidy and net income per 
farm or in other words the less the income, the more it would disappear 


TABLE 4. AGRICULTURAL SUBSIDIES IN THE UNITED Kin@pom, 1955-56 AND 1956-57 


1955-56 1956-57 
£ million 
- 1. Deficiency payments under price guarantees: 

Wheat and Rye 25.2 15.9 
Barley 10.7 8.9 
Oats and Mixed Corn _ 1.4 
Eggs 15.9 28.6 
Cattle 0.4 34.0 
Sheep 5.2 9.3 
Pigs 46 .'7 $1.5 
Milk $4.5 22.1 
Wool — 0.4 
Potatoes 0.5 
Total 1 138.6 152.6 

2, Production grants: 
Fertilizer and lime subsidies 25.0 29.3 
Livestock subsidies 23.3 27.9 
Grants for plowing up grassland 5.4 9.0 
Miscellaneous 4.4 6.1 
Total 2 58.1 71.8 
8. Administrative Overheads: 5.1 5.0 
4. Marketing Subsidies: 3.8 5.5 
Total Subsidies: 205.6 234.4 


- Source: The Agricultural Register et al, Op. cit., pp. 211-212. 


if all the subsidies were withdrawn.” The apparent conflict between this 
and the previous statement is largely explained by the fact that the pat- 
ten of production on smaller farms is generally weighted more heavily 
in favor of relatively highly subsidized commodities, such as eggs, milk 
and pigmeat. Larger farmers produce such commodities too, of course, 
but they have a different pattern of production with more weight given 
to such commodities as potatoes, barley and sugar beet which are rela- 
tively less heavily subsidized. 

Wages of farm workers have improved considerably in relation to com- 
parable wages in other industries. Yet in 1958 farm wages were still only 
about 75 per cent of comparable wages in the transport industry, about 


"J..H. Kirk. “Some Objectives of Agricultural Support Policies.” Op. cit. p. 6. 
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12 J. ANTHONY MOLLETT 
70 per cent of wages in building and about 65 per cent of wages in many. 


facturing trades. 
Landlords have benefited from the increase in value of their real estat, 


increased by about 200 per cent compared with a corresponding increas 


in farm rents of about 60 per cent. The increase in farm rent to take | 


TaB.e 5. INDEXES SHOwING CHANGES IN AGRICULTURAL INCOME, 1938-1955 
1911-13 = 100 


1938 1947 1949 1951 1953 1955 


Farm Wages 192 463 518 564 642 704 
General wages (inc. farm wages) 194 326 352 389 440 491 
Gross rent 91 103 129 150 166 
Net farm income (1937-39= 100) 100 342 502 481 596 505 


Sale values of farm real estate: 
with immediate occupation 


(1937-39 = 100) 103 265 314 267 290 
without immediate occupation 

(1937-39 = 100) 97 172 201 177g 

Prices of main farm products 130 308 332 378 399 = 418 


Source: K. E. Hunt, and K. R. Clark, The State of British Agriculture 1955-56, Oxford: 
Institute for Research in Agricultural Economics, 1956, p. 40. 

The Farm Economist, Volume III, Numbers 11 & 12, 1957, p. 44. 

K. E. Hunt, Statistical Appendix to The State of British Agriculture, 1953-4, Oxford: 
Institute for Research in Agricultural Economics, 1955, Table 30. 


account of these rising costs is currently estimated to amount to £60 mil- 
lion annually. In the opinion of landlords, therefore, British farmers who 
rent their farms (and this includes two-thirds of them) have been sub- 
sidized to the extent of this amount annually! It is interesting to note that 
the 1958 Agriculture bill (bill No. 79) currently under debate in the 
House of Commons explicitly provides for more flexibility in rents so that 
a landlord may re-let a farm at a rent he would “reasonably expect” to 
receive in the open market. 

Some indication of the relative and absolute changes in levels of net 


farm income, farm workers’ wages, rents, and the value of farm real 


estate since 1947 is given in Table 5. 


The Balance of Payments 


Agricultural expansion has undoubtedly provided an element of sta- 
bility in Britain’s food supplies. But there is some scepticism as to its 
direct contribution toward solving some of the nation’s balance of pay- 


of dom 
as a result of rising commodity prices (that is of guaranteed prices) only | 
when their farms have been sold. Rents until recently have not kept pace | 
with the upward trend in commodity prices and land values. Legislation | 
has heavily favored stability of rents and fixity of tenure. Since 1938, the | 
annual cost of providing and maintaining fixed equipment on farms ha; | 
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ments difficulties. The cost of extra output has clearly been high in terms 


- of domestic currency. If this marginal increment is valued at estimated 


state | 
“Only 
pace 
ation 
3, the 
has 
Tease 


take 


its 


prices at which extra supplies could have been imported (so-called “world 


_ prices”) the cost per unit of output is considerably greater. Thus J. R. 


Raeburn has calculated that additional output from the five-year expan- 


sion program from 1947 to 1952 was worth £320 million at 1947 prices— 


but the gross cost of this expansion to consumers and taxpayers amounted 


' to about £820 million.* The gross cost was thus about two and a half 


times the cost involved if the extra output had been procured at 1947 
prices (a net figure would take account of farmers’ income tax payments 
and investment in farm equipment and buildings), It is interesting to note 
that at 1947 c.i.f. prices the value of the extra supplies from the 1947-52 
program was only £160 million—or about one-fifth of the cost of home- 
grown supplies. 

The premium placed on saving foreign currency has provided one of 
the main justifications for the relatively costly agricultural expansion. But 
it should be remembered that import savings may have their counterpart 
in lowered export earnings—especially from Britain’s major food supply- 
ing countries. The discouraging effect of agricultural expansion in Britain 
(and in other parts of Western Europe) on the greater development of 
agriculture in countries such as Australia, New Zealand, and Argentina 
has also to be considered. Another aspect of this problein relates to 
alternative uses to which transferable resources used in agricultural ex- 
pansion could have been put elsewhere. Few data are available to indi- 
cate what expansion has cost in terms of such “lost opportunities.” The 
calculation of marginal returns from agriculture and export industries in 
tems of saving or earning of foreign currency is notoriously complex— 
largely as a result of the dynamic character of the problems involved. 

In a recent paper entitled “Some Objectives of Agricultural Support 
Policies,” J. H. Kirk (one of the chief government officials associated with 
the entire postwar expansion program) supports the view that the direct 
gain to the balance of payments from import saving has not been very 
significant. However, he does attach a substantial value to the gain to 
the balance of payments from altering the terms of trade, particularly 
during those years when there was an unsatisfied “world” demand for 
food, Although it is not yet possible to calculate this terms of trade effect, 
]. H. Kirk hazards a guess that at times it must have reached an annual 
rate approaching the substantial amount of £200 million.® There can be 


*J. R. Raeburn, “The Food Economy of the United Kingdom in relation to Inter- 
national Balance of Payments Problems,” Journal of Proceedings of the Agricultural 
Economics Society, Volume VIII, Number 1, June, 1948, p. 35. 

*J. H. Kirk. “Some Objectives of Agriculture Support Policies,” Op. Cit., p. 2. 
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little skepticism about the value of agricultural expansion in the critigj) 
early postwar period—if indeed, the terms of trade effect was of thy 


order. 
The Expansionists vs. Others 


Controversy as to the wisdom of supporting agriculture at the curren 
level has recently sharpened in Britain. Perhaps a wider understanding ¢f 
the size of agricultural subsidies and of the wide disparity between pricg 


of imported and home-grown commodities have been major factors in this | 


new interest. 

On the side of the expansionists there are (presumably) most farmer 
and some distinguished economists—including Austin Robinson who ha 
long been a student of British agricultural and trade policies. Robinson 
is pessimistic about the long-term prospects for British export earning 
and the balance of payments. He thinks that British agriculture should bk 
expanded sufficiently to supply the bulk of the 15 per cent increase in 
demand for food which he foresees for Britain in the next decade.” 

On the other side there are Colin Clark" and fellow agriculturl 
economists E. F. Nash,?* E. M. H. Lloyd** and J. R. Raeburn™ who ap- 
pear to favor a closer alignment of prices of home-grown and imported 
commodities. The government, on the other hand, is currently holding to 
its original plan for a 60 per cent increase in the prewar level of output- 
the present level. It has accepted—in principle, at least—the view that 
diminishing economic returns from further expansion have now set in 
and that “the marginal economic advantages of agricultural support must 
diminish the more such a policy is pursued, because, unless there were 
to be dramatic increases in efficiency, sucessive increases in output must 
cost more and more and become worth less.”!5 (A modern verison of the 
law of diminishing returns.) 

The report on the 1958 price review stresses that “the main objective 
continues to be that production should be more economic. This means 


*E. A. G. Robinson, “Agriculture’s Place in the National Economy,” Agriculture 
in the National Economy, London: Netherall Press: 1957, pp. 21-28. 

* Colin Clark, “Britain’s Dependence upon Agricultural Imports,” Westminister 
Bank Review, November, 1956, pp. 9-11. 

*E. F. Nash, “The Competitive Position of British Agriculture,” Journal of Agri- 
cultural Economics, June, 1955, pp. 222-235, and “The Sources of our Food Supplies,’ 
Agriculture in the National Economy, London: Netherall Press, 1957, pp. 47-58. 

*E. M. H. Lloyd, “Proper Remuneration for Farmers: 1. Subsidies and Efficiency. 
2. Subsidies and Income,” The Times, july 20 and 21, 1955, and “Some Thoughts on 
Agricultural Policy,” Journal of Agricultural Economics, February, 1957, pp. 128-142. 

*J. R. Raeburn, “Agricultural Policy: Some Economic Results at Prospects,” 


The Three Banks Review, No. 20, December, 1953, pp. 3-20, and “The Sources of 
our Food Supplies,” Agriculture in the National Economy, London: Netherall Press, 
1957, pp. 59-70. 

* J. H. Kirk, “Some Objectives of Agricultural Support Policies,” Op. Cit. p. 4. 
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Brirain’s Postwar AGRICULTURAL EXPANSION 15 
striving for a steady improvement in the competitive position of the in- 


including the elimination of the highest cost production, by the adoption 
of improved techniques and better farm management.” It also points out 
that “the recent expansion of gross output has been based largely on the 
production of milk, eggs and pigs, at a substantial cost in imported feed, 
and the value to the balance of payments of such output is doubtful. In 
present circumstances, gross output particularly of these products should 
not be expanded any further unless this can be done at substantially lower 
cost of production and without prejudicing the aim of relieving the tax- 
payer of the increasingly heavy burden of subsidy costs. On present pros- 
pects, no further expansion in gross output is required.”*° 

These are brave words. Yet under the terms of the 1957 Agriculture 
act the scope for adjusting the amount of support for agriculture as a 
whole and for individual commodities has been reduced. The inhibitory 
factor which prevents a more drastic approach to the high cost of agri- 
cultural support is largely of a political nature. Such a motive in Britain— 
as elsewhere—exerts an influence in the major political parties which is 
far greater than the voting strength of the farming community would sug- 
gest. Thus Hugh Gaitskell, leader of the Labor party, apparently bases 
the Party’s election strategy on the assumption that there are as many as 
25 marginal seats which could be “swung” by an adverse agricultural 
vote.” As many as 100 Conservative members of Parliament apparently 
believe they owe their seats to voters engaged in agriculture.*® Whether 
these beliefs are justified is unknown. Nevertheless that they are held is 
important in relation to the program for agricultural expansion and its 
accompanying high subsidies. 


* Annual Review and Determination of Guarantees, 1958. Op. Cit. p. 4. 
" Private source . 
* The Economist, October 12, 1957, p. 19. 
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AGRICULTURAL PRICE POLICY IN NEW ZEALAND®* 


W. Owen McCartuy 
Iowa State College 


LTHOUGH a comparatively young country, New Zealand has one of 
A the highest standards of living in the world. This is almost «. 
clusively due to the purchasing power of the exportable surplus of pr 
mary produce. The country is singularly lacking in industrial raw m. 


terials and therefore must sell its wool, meat and dairy produce on worl |. 


markets (chiefly Great Britain) in order to obtain equipment and raw ma. 
terials for its secondary and tertiary industries and for basic development 
works, In addition, quantities of consumption goods must be imported 
This dependence on overseas prices, both for farm produce sales and fa 
raw material purhcases, is the basic weakness and primary destabilizing 
force in New Zealand’s economy. Table I shows the yearly surplus (+) 


I. New ZEALAND OversEAS TRANSACTIONS 1952-1958? 


Year ended 31 March Balance—£ Million 
1952 —16.4 
1953 +11.1 
1954 +28.8 
1955 —34.9 
1956 —16.4 
1957 + 0.8 
1958 (est.) —55.0 


® “New Zealand Economic Survey,” Wellington: Government Printer, 1954, 1957. 
b £1 N. Z.=£1 sterling=$2.80 U. S. 


or deficit (—) accruing as a result of overseas transactions for the period 
1952-1958. 

It is fortunate that New Zealand has a temperate climate since this is 
a prerequisite for the sustained pasture production upon which efficient 


livestock industries are built. There is high output per labor unit due to f 


mechanization. Thus New Zealand can still undersell most competitors 
although about 13,000 miles from her main market in the United King. 
dom. 

In spite of its small size (about twice the area of Iowa) and small popv- 
lation (2.2 million) New Zealand has a prominent position in world trade 
of livestock products. In 1957 she was the world’s! largest exporter of 
butter and cheese, second largest exporter of wool and third largest ex- 


* Journal Paper No. J-3518, Iowa Agricultural and Home Economics Experiment 
Station, Ames, Iowa. 
* Excluding Russia and the Chinese mainland. 
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porter of meat.” For the year ending March, 1957, the total value of ex- 
' ports amounted to 2275 million, of which butter, cheese, meat and wool 
~ accounted for 83 per cent. Exports make up about 25 per cent of the gross 
national product.® 

Under these circumstances the role of policy maker is not a happy one. 


~ " Long range prediction of agricultural produce prices has always been a 
F pri ‘ pitfall for aspiring economists, particularly so when the expansion and 
+m. } direction of the economy is involved at the same time. The broad aims 
world of policy have been to minimize the effects of short-term changes in 
7 maf overseas prices and to insure a standard of living for the farmer in line 
ment | With that of other sections of the community. Whether there has been any 


sted | teal attempt to influence the composition of farm output is questionable. 
d for New Zealand’s economic situation is of course not unique. Many coun- 
‘zine | tries rely heavily on the sale of agricultural produce at fluctuating world 
(+) f prices to provide funds for development or exansion of secondary indus- 
tries or for purchase of consumer goods. 

In Australia for example, 85 per cent* of all export earnings are derived 
—~} from agricultural produce. However the Australians are more fortunate 
than some since the country’s natural resources are plentiful; thus the 
srowing industrial capacity will help to stabilize the economy in years to 
come. Argentina is in a somewhat similar position. For other countries 
the long-run situation is less favorable; for example, the economy of 
Cuba is based on sugar, that of Ghana on cocoa and to lesser extent that 
of Brazil on coffee, with little prospect for the eventual establishment of 
— | abroader agri-industrial economic base. 


Dairy Produce Marketing 


riod | | An early attempt to gain at least some of the advantages of marketing 
organization was the setting up of a quasi-governmental body—the New 
iis is | Zealand Dairy Produce Control board in 1924, At this time most dairy 
sient | factories were selling f.o.b. (or on consignment) on the open market in 
eto | the United Kingdom. The Dairy board was given some regulatory func- 
itors | tions but an attempt at more orderly marketing through price fixation and 
ing control of supply failed, largely because this board did not own the sale- 
able produce. 
opt As the depression of the 1930’s deepened, dairy farmers and others 
rade} Sought some method which would reduce the instability of farm incomes. 


of | When the Labor party came to power in the 1935 elections, a guaranteed 


*Estimated from monthly bulletin of Food and Agriculture Organization, United 
Nations, Rome, Italy. Vol. VII, May, June, July-Aug. 1958; and “Foreign Crops and 
ment — Markets,” Foreign Agriculture Service, USDA, June, July, 1958. 

*“New Zealand Economic Survey,” Wellington: Government Printer, 1957. 
‘Refer footnote 2. 
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price scheme for butterfat was introduced, The government bought al| 


dairy produce from the factories and assumed responsibility for intern, 
and external marketing through its marketing department. The guy. 
anteed price was initially determined by an extensive cost of productim 
survey, but certain additional factors listed below were also taken int 
account.’ These are: (1) the necessity of maintaining the stability and eff 
ciency of the dairy industry in the public interest, (2) the general stand. 
ard of living of persons engaged in the dairy industry in comparison with 
the general standard of living throughout New Zealand, (3) estimated 
costs of marketing and administration, (4) the price fixed such that any 


efficient producer engaged in the dairy industry under usual condiitop; | 


and under normal circumstances should be assured of a sufficient net 


return from his business to maintain himself and his family in a reasonable} 


state of comfort. The price was to be subject to yearly revision. 

The scheme had the usual weaknesses, If expected market realizations 
proved to be consistently below the guaranteed price the difference 
would have to be met out of public funds and it was doubtful whether 
the government had a mandate to take such action. There would be m 
pressure on the least efficient producers to force them out of dairying 
On the other hand, if, in the long run, market realizations and guaranteed 
prices balanced out, as was hoped, the scheme would be of real assistance 
in creating a favorable environment for forward farm planning. The 
Dairy Industry account was established to keep a record of the difference 
between export receipts and the guaranteed price. By fortunate coin. 
cidence produce prices began to rise again about this time so that the 
account showed a small surplus for the first two years. 

With the outbreak of war in 1939 the situation changed radically. 
Long-term purchase agreements were negotiated with the British govem- 
ment being sole purchaser and prices being negotiated on an annual 
basis. In New Zealand, the government put into effect a wage and price 
stabilization policy. As far as the dairy farmers were concerned this 
meant that they did not receive the full sale price of their produce, but 
as prices (under the bulk purchase agreement) became more favorable 
each year, it meant that the amount of money in the Dairy Industry ac 
count grew quite rapidly. This was in spite of the fact that the cost o 
certain farm subsidies e.g. fertilizer, were debited to it. 


Following the war further long-term government-to-government pur 


chase agreements were entered into, These contracts reduced uncertainty 
for dairy farms and at the same time gave a stable source of supply to 
British consumers. However in 1954 the British government decided that 
rationing and price control of dairy produce should end. At the same time 


*“Economic Survey of New Zealand,” Wellington: Government Printer, 1954. 
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industry interests in New Zealand believed they could do better on the 
open market, and so free marketing was again introduced. By this time 
the Dairy Industry account had risen to about 224.5 million, an amount 
considered adequate to cushion price falls for a number of years. In re- 
sponse to producer pressure some money had been paid for the benefit 
of suppliers and for capital improvements at dairy factories. 

Meanwhile in 1947 the government had handed its price-fixing and 
marketing functions to a newly created semi-independent body, the Dairy 
Products Marketing commission, whose board was made up of govern- 
ment and industry representatives. In 1952 the government and the New 
Zealand Dairy board (the producer organization) signed a guaranteed 
price procedure agreement. It was agreed that (in the long run) the 
scheme must be self-balancing—if prices to producers had to be reduced 
it would be accompanied by a reduction in the real income of all sections 
of the community and in any one year the price reduction should not 
exceed 5 per cent. These terms were readily acceptable to the industry, 
but elsewhere were looked on with disfavor. 

As of August 1, 1957, a new price fixing group, the Dairy Products Prices 
authority, determines the guaranteed price. The affiliations of members 
reduce still further the voice of government in price fixation, The Market- 
ing commission retains its marketing function and the Dairy board looks 
after the interests of producers. 

Since 1956 butter and cheese prices on the London market have been 
consistently below the guaranteed price (currently, i.e., November 1958, 
butter is selling wholesale for about 80 per cent of the guaranteed price). 
This meant that at the end of the 1956-57 dairy season® the reserve 
account had been reduced from £27 million to about £15 million, but 
worse was to follow in the 1957-58 season when not only were the funds 
exhausted but a deficit of about £12 million was incurred. 

In the face of considerable antagonism from dairy farmers the govern- 
ment then revoked the 5 per cent clause in its 1952 agreement with the 
Dairy board but agreed to provide sufficient funds by way of loan to the 
industry so that the difference between payout to the farmers and over- 
seas realizations would be narrowed down to the vicinity of 12 per cent. 
This gave an indication of how far the government was prepared to go 
to assist the dairy industry financially and the Dairy Products Prices 
authority announced prices accordingly. The terms of the government 
loan or the possibility of repayment are still subject to discussion, 

New Zealand considers that the low prices on the London market 
have been caused by the dumping of subsidized butter by nontraditional 


*The dairy farmer in New Zealand normally milks his cows from about August 
(spring) to the following May (late fall). 
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suppliers (Sweden, Ireland and Finland). Quotas have now been set fo; 
these countries. However it is likely that the main contributing cause tp 
lower prices has been the whole milk subsidy paid by the British gover. 
ment to its own producers. Whatever the true facts of the situation may 
be the uncomfortable result is that a supposedly adequate reserve fund 
melted away in an astonishingly short time. 

In an effort to offset the loss in revenue suffered on the British butter 
and cheese markets, New Zealand has expanded dried milk production 
with a particularly hopeful eye turned toward Asian markets. Unfortu. 
nately it is in this area that disposal of surplus dried milk by the United 
States is at its spectacular best. On humanitarian grounds these efforts 
are praiseworthy and it is even to New Zealand’s long-run advantage that 
consumer preferences in these areas are being directed towards milk, 
whatever its source. It does seem however that this may be one of the 
times when the United States attempted to solve its own farm surplus 
problems by exporting, although it should be added that other cow- 
tries (including New Zealand) have at one time or another stretched the 
ethics of fair competition in similar fashion. 


Meat Marketing 


Prior to World War I the sale of New Zealand meat on the British 
market was somewhat haphazard. Meat packers, stock and station 
agents,’ even individual farmers, all competed on the open market. Or- 
ganized marketing in the form of government bulk-purchase contracts 
came with the outbreak of the war. These contracts were cancelled in 
1920 because producers wanted to take advantage of the high prices then 
existing. When the postwar boom collapsed shortly afterwards, many 
farmers associated stable and favorable prices with orderly marketing 
and agitation for some sort of control resulted. 

The result was the formation of the New Zealand Meat Producers 
board in 1922. This was a semi-independent body whose directors were 
made up of government and industry members. Although the board had 
power to purchase and export meat on its own behalf it contented itself 
with (1) supervising grading at the meat works and loading at the docks, 
(2) adjusting shipments to demand conditions on the British market, (3) 
negotiating more favorable ocean freight rates, (4) searching for new 
markets and carrying on extensive advertising campaigns in existing 
ones.*® 

While the board could justifiably claim that these activities coutrib- 
uted to the stability of producers’ incomes, general supply and demand 


* Companies dealing in farm produce and selling all types of farm requisites. 
* Primary Production in New Zealand, Wellington: Government Printer, 1952. 


condit 
the 19 
from | 
tries V 
marke 
the O 
ducers 
But 
Britisl 
Fortul 
was tc 

Wit 
again 
tions ¢ 
to a S¢ 
were | 
and t 
was 
British 
encou 
fered, 
memo 
of the 
unrest! 
thoug 
creati 


W 
the 
was i 
| spons 
the 
Prod 
prod 
As 
the 
farme 
tion 
ciple 
as a 
that 
= put i 
year 


Price Poticy In New ZEALAND 21 


conditions were also working in favor of the New Zealand producer, In 
the 1930’s British government policy toward its own agriculture changed 
from laissez faire to one of protectionism. At the same time other coun- 
tries were building up their meat supplies to Britain. Thus by 1982 the 
market was being seriously oversupplied and in spite of the fact that 
the Ottawa agreement of 1932 gave preference to Commonwealth pro- 
ducers, New Zealand also had to agree not to increase its meat exports. 
But prices continued to fall and at the insistence of home producers the 
British government placed quotas on imports of Commonwealth meat. 
Fortunately these restrictions were not too severe and their main effect 
was to discourage any further expansion of New Zealand meat production. 

With the advent of war in 1939, government-to-government selling was 
again resumed. The Marketing department took over the servicing func- 
tions of the Meat Producers board and in addition bought meat according 
toa schedule of prices issued at the beginning of the season. These prices 
were set after consultations of meat packers, the Meat Producers board 
and the government. Early in the war shipping space was short and it 
was not until 1943 that the situation improved to the extent that the 
British government could purchase in unlimited quantity. In order to 
encourage production, long-term contracts at favorable prices were of- 
fered, first for the period 1944-48 and later, up to 1954. However the 
memory of the prewar years of restricted entry still rankled in the minds 
of the New Zealand farmers. So in 1952 the British government agreed to 
unrestricted entry of New Zealand meat for a period of 15 years, Al- 
though there was no specification relating to prices, the result was the 
creation of a favorable climate for meat production expansion. 

When the 1944-48 contract ran out the Meat Producers board assumed 
the meat marketing responsibilities of the Marketing department. This 
was in accordance with the government policy of greater producer re- 
sponsibility. But with the cessation of the bulk purchase contract in 1954 
the meat packers reverted to their former marketing role. The Meat 
Producers board still regulated shipments and held a watching brief for 
producers. 

As previously mentioned a stabilization policy was in operation during 
the war and it was not until 1952 that the government agreed to pay 
famers the full market value of their meat. Meantime the Meat Stabiliza- 
tio account had reached £40 million. The government agreed in prin- 
tiple that this money belonged to the industry and that it should be used 
as a price support fund, if and when necessary. It was not until 1955 
that more specific proposals were agreed upon and a floor price scheme 
put into effect. A floor price for each class of meat exported is fixed each 
year by a committee made up of three government members and two 
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industry representatives. These prices are usually appreciably beloy 
ruling prices, e.g., for the 1955-56 season they were about 25 per cent 
below the 1954-55 realized prices. Factors taken into account in fixing the 
floor prices are (1) the average of prices received for each class of meat 
during the preceding 3 seasons, (2) the ruling level of minimum prices, 
(3) markets trends and future prospects, (4) prices ruling for other fam 
products, (5) general level of costs, prices and wages in New Zealand 

It has been the custom for meat packers to put out each week during 
the slaughtering season a schedule of prices they are willing to pay for 
meat. Should any of these prices fall below the floor price the packers 
are reimbursed from the reserve fund administered by the Meat 
Producers board. To date prices have been relatively favorable and only 
a small fraction of the reserve has been paid out. However unlike the 
situation with regard to the guaranteed price for butterfat, the govem- 
ment has not accepted the responsibility to maintain producer incomes 
should the fund become exhausted. 


Wool marketing 


Wool marketing presents problems somewhat different from those of 
dairy produce or meat. The traditional New Zealand method of sale has 
always been by way of public auction, although a little wool is shipped to 
London for sale. At one time or another most wool processing countries 
are represented at these sales, but most wool is sold to Britain, the 
United States and Europe. Although over the years wool prices have 
fluctuated more widely than prices for other primary produce, the only 
attempt at any sort of regulation was a legacy of World War I in the form 
of a government-industry committee. Its function was to decide sale 
dates and to determine the quantity of wool to be sold at each auction. 

The auction system was suspended at the beginning of World War Il 
and all New Zealand wool was bought by government for the British, 
who offered a firm and profitable price. A comprehensive price and type 
schedule was drawn up by which all wool was valued by experts ap- 
pointed by the New Zealand government. Following the war, auctions 
were resumed in 1946. 

One result of the contracts which the British government had entered 
with the Dominions was that it owned a surplus stock of 10% million 
bales of Australian, New Zealand and South African wool at the end of 
the war. It was estimated that disposal of this wool through normal chan- 
nels without materially affecting pieces of wool coming forward in the 
usual way, would take 13 years. A privately registered company known 
as Joint Organization (JO) with shares held by the British, Australian, 


* New Zealand Economics Survey, Wellington: Government Printer, 1957. 
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New Zealand and South African governments was formed to dispose of 
the surplus in orderly fashion. In the event that its own offerings should 
depress prices, JO was to operate on the open market and buy wool at a 
rather low reserve price. 

It happened that the postwar demand for wool was buoyant and the 
JO stocks were all disposed of by 1951. By previous agreement the Brit- 
ish government handed over one-half the profit from the sale of surplus 
New Zealand wool to the New Zealand government. This amounted to 
£20 million. The affairs of JO in New Zealand were handled by a gov- 
ernment-industry subsidiary, the Wool commission. This was disaffiliated 
from JO in 1951 and taking over the £20 million mentioned above, 
together with a further £6 million in levies accumulated from producers, 
was made responsible for effecting a reserve price scheme. The govern- 
ment has not underwritten the scheme should reserves become exhausted. 

The Wool commission usually buys wool at its reserve price (in the past 
this has been about 60 per cent of the average realized price) and sells 
it later when the market is firmer. However up to the last year or so 
wool prices have generally been at satisfactory levels so it has bought 
little wool. But in the 1957-58 season the Wool commission was active pur- 
chasing about 2 per cent of the wool offered. There is no doubt that its 
operations supported a falling market, and some wool buyers felt that its 
actions consituted unwarrented interference with the working of the 
market price mechanism. 

Since 1944 producer interests have been safeguarded by the New 
Zealand Wool board, another government-producer body having promo- 
tional and advisory capacities. 

An interesting sidelight on policy arose out of the extremely high wool 
prices paid in the 1950-51 season. Stockpiling due to the Korean conflict 
was the main factor contributing to the rise in demand. It was thought 
that the inflationary pressure exerted by the substantial increase in wool 
growers’ incomes would be severe, so the government “froze” in the indi- 
vidual accounts one-third of each grower’s gross receipts from the sale of 
wool. The total sum involved was around £33 million and was permitted 
to be withdrawn in equal yearly amounts over a five-year period. The mo- 
tive was sound, the sum involved substantial, but the most that can be 
said with certainty is that the steadily rising cost-price structure was not 
aggravated at this time. 


Policy evaluation 


Because of the importance of farming, New Zealand’s economy has 
ilways been particularly susceptible to fluctuations in overseas prices 
for farm produce, For this reason farmers have thought that safety lay 
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in efficient production at home and coordinated marketing activities 
overseas. 

One result was the formation of the producer boards in the 1920s, 
These boards operated under statutory authority. Later in the 1930's the 
government felt obliged to support the price of butterfat and market 
it as well. Initially, as one would expect, the boards and marketing organi. 
zations were weighted with government-appointed directors but over the 
years government policy has been one of more producer responsibility, 

It was inevitable that some sort of price support scheme for the main 
farm commodities would be put into effect. It may have been expedient 
to underwrite such schemes with public money but it is doubtful whether 
the majority of voters felt that such a course was justified. In any case 
this vexing question was solved by World War II and the subsequent 
build-up of funds in various industry accounts. The government recog. 
nized that such monies belonged to producers and facilitated their use 
for support price plans now in operation, However only in the case of 
dairy farming (a single enterprise system of production) did the govem- 
ment feel it necessary to guarantee support if and when funds were ex- 
hausted. 

The participation of the government in marketing arrangements and 

“agreements has been a subject of some debate. Some producers have 
thought that their own boards should handle such matters. But as far 
as the general running of such an organization is concerned there is no 
reason to suppose that either party would have an advantage. The pre- 
sumed lack of incentive of a government department may well be 
balanced by the supposed lack of unanimity of a producer board. How- 
ever it is logical that when a government underwrites farm prices it 
should have a commanding voice in disposal of the produce. The great 
advantage of a quasi-governmental body is the prestige and authority it 
enjoys due to the fact that it has government backing and reflects 
government policy. This has relevance in the present situation. New 
Zealand’s British market has deteriorated largely because of internal farm 
policy decisions made by that government. But unless New Zealand can 
sell on the British market she cannot buy goods from Britain. (In 1956 the 
British took 56 per cent (by value) of New Zealand exports and supplied 
54 per cent of New Zealand imports.)?° 

It seems that this is a situation in which a government-oriented agency 
(committed to carrying out government trade policy) can be of real worth 
in indicating under what circumstances future trade can be advantageous 
to both countries. In the past, New Zealand’s ability to drive a hard 
bargain has been clouded by ties of sentimentality and tradition. It is 
sometimes embarrassing to be the “country cousin” and receive the run- 


*” Refer footnote 9. 
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around treatment from “city sophisticates.” The usual result is, in time, 
the former becomes equally hard-headed and realistic, 

The likelihood of New Zealand being able to influence world prices is 
sometimes mentioned. The facts are that New Zealand is the world’s 
second largest producer of wool (12 per cent), fourth largest producer of 
butter (7.4 per cent), sixth largest of cheese (5.7 per cent), and ninth 
largest of meat (2.5 per cent).’* As mentioned in the opening paragraphs, 
she holds an even more important position with respect to trade in these 
commodities. But history has shown, in disconcerting fashion, that if one 
source of supply is restricted another can usually be found. So it is not 
openly apparent that with such a share of world production, New Zealand 
could influence prices significantly, particularly in the present buyers’ 
market. The ethics of withholding supplies also deserve consideration. If 
some sort of storage or regulation of supply program is instigated with 
orderly marketing in mind, then it deserves the favorable consideration of 
both buyers and sellers. However if some sort of genteel international 
blackmail is proposed then it is “unneighborly,” to say the least, and in 
the light of other countries experiences, decidedly unprofitable in the 
long run. 

It is fairly evident that price supports have hampered movement of re- 
sources within agriculture and in particular movement out of dairying. 
While it is true that dairy farms may be inflexible in terms of size, en- 
vironment, fixed capital and technical “know how” in the short run, this 
is not true over a longer period. Thus had a support price scheme not 
been in operation, it is possible that the presence of the uncertainty 
element may have caused farmers and industry leaders to take more 
account of long-term supply and demand conditions and trends than they 
have done (until recently) in the guaranteed price environment. As with 
all schemes the gain in certainty has to be balanced by the loss in effi- 
ciency that results. 

The New Zealand experience emphasizes two rather painful lessons 
for policy makers. 

1, A reserve fund however large, must eventually disappear if produc- 

tion or price is not reasonably in line with trends in demand. 

2. The real tragedy is that the opportunity to finance fundamental 
production and marketing research by use of a small fraction of 
the reserve funds has never been fully exploited. 

In order to preserve its standard of living New Zealand will have to 
tly on more imaginative leadership in farm policy, intensive and even 
initially unprofitable promotion in marketing, and still more efficient 
production by a complacent (until recently) farm industry. 


" Refer footnote 1. 
” Refer footnote 2. 


COLLECTIVIZATION IN YUGOSLAVIA 


Destmin TOCHITCH 


Formerly with the Fondation Nationale 
des Sciences Politiques, Paris, France 


IKE all communist governments, the Yugoslav government undertook 
L, the collectivization of agricultural land. This collectivization is im. 
portant for two reasons. 

First, it is the first communist collectivization program which suffered 
a major defeat. The Yugoslav government has had to accept the dissolu- 
tion of many Peasant Work Cooperatives (PWC). The number of PWC; 
fell from 7,012 in 1950, to 1,258 in 1954, to 688 in 1955. 

Second, there has been widespread opinion in the West that collectivi- 
zation in Yugoslavia was organized before 1948, and that collectivization 
collapsed thanks to the “pro-Western” position of the Yugoslav gover. 
ment after the so-called rupture between the Yugoslav communists and 
the Soviet Union. In reality, collectivization in Yugoslavia began in 1949, 
after the split with Moscow. Six months before this split there were 779 
PWCs. Ten months later, in May 1949, there were 4,250 PWCs in Yugo- 
slavia. 

However, the principal reason why collectivization in Yugoslavia is of 
current interest may be found in President Tito’s statement of November 
27, 1955, that the communist leaders had not renounced collectivization: 
“, . . for a socialist country there cannot be two production systems, s0- 
cialist and capitalist—if they wish to realize socialism in full.” 

Will there now be a new offensive on the part of Yugoslav communists 
against the peasants and their agricultural property? Will there be a new 
drive for complete collectivization in Yugoslavia? 


Definition and Various Types of Peasant Work Cooperatives 


In the first “fundamental law” on cooperatives’ socialism was not even 
mentioned and there was no special definition of the PWC. The PWGs 
were referred to as a “special type of cooperative which deals with com- 
munal agricultural question.” (Article 5, clause 4). The new “fundamental 
law” on agricultural cooperatives of 1949 is far more precise on this 
subject.? In defining cooperatives in general, the new law emphasizes 
(a) agricultural production, (b) standard of living, (c) socialism in rural 


*Second edition of the Yugoslav Sluzbeni List, Belgrade, 1946. The law published 
in the Sluzbeni List, No. 59 of July 23, 1946.—All underlining of the text of this report 
is by the author himself. 

*Edition of the Sluzbeni List, Belgrade, 1949. The law published June 9, 1949, 
in the Sluzbeni List, No. 49. 
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areas: “The agricultural cooperatives are economic organizations in 
which the peasant workers form themselves into groups for the purpose 
of bettering agricultural production, raising standard of living and spread- 
ing socialism in rural areas.” (Article 1, clause 1). It avoids stating that 
cooperatives are formed in the interest of the members. Article 61 says: 


“The PWC is formed by the peasant workers who pool their land and equip- 
ment with the object of realizing the agricultural production by communal 
labor and in accordance with the principle of retribution according to the 
labor put in by each man for the communal production.” 


In this definition, note: (a) the PWC comprises the land, the equip- 
ment, and the communal labor, (b) the method of labor in the PWC is 
collective, (c) the principle of retribution is socialist—“to each one accord- 
ing to the labor he has put in.” ; 

Statements made by several agricultural leaders make the aims of the 
PWC clear: Mijalko Todorovic, head of collectivization in Yugoslavia and 
Minister of Agriculture, said on May 26, 1949, “The rapid rhythm of col- 
lectivization in these last months [proves] that the PWCs are capable of 
development according to the Marxist theory of enlarge reproduction and 
this ensures them incontestable superiority over all private enterprises in 
the near future.”* Another said “only the PWCs represent the socialist sec- 
tor.* “The founding of PWCs is only one part of the work of socialist 
edification of the rural areas,”® according to a third spokesman. Thus, the 
fundamental difference between the old and the new definition is that 
the PWCs after 1949 are socialist economies and not cooperative institu- 
tions. 

One must keep in mind that the PWCs are merely a means, not the 
dbjective, of the socialist transformation. Instead of raising the agricultural 
production and helping the peasants of the lower and middle economic 
asses, the objective seems to be that “of bringing a profound social 
transformation in the villages, of economically ruining the private land- 
owners, and of creating the socialist sector in agriculture by means of 
sate-olmnership and peasant work cooperatives.”* Todorovic, quoting 
Stalin, said “in order to have the land and the small peasant keep up with 
the socialist city it would be necessary, among other things, to create and 


*“Instead of a preface,” a speech by the Minister of Agriculture, Mijalko Todo- 
ms to the National Assembly, published in the edition of the Sluzbeni List, Bel- 
grade, 1949, 

‘Vladimir Bakarié, “Calculation in Economy and in the PWC,” Komunist, 
Yugoslav Review, No. 4, January, 1951, p. 53. . 

Moma Markovi¢, “The Action, and Organization Duties of the Party Basis in 
the Country,” Komunist, No. 2/3, March-May, 1950, p. 126. 

*“The Fight for Land,” a socialist report in Sindikalist, the organ of the Free 
Yugoslav Workers Union (in exile), Paris, 1953, p. 7. 
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develop important socialist economic organization in the form ¢ 
sovkhoses and kolhozes as the basis of socialism.”’ This is why Todorovi 
opposes the Yugoslav communists who see the PWC from a more eqp. 
nomic point of view: 


“Certain comrades of ours are almost slowing down the creation of the PWC 
on the pretext that they are awaiting tractors. It is true that one needs a 
adequate supply of agricultural machinery and tractors for the creation of 
large and prosperous agricultural socialist economies, but one must not forget 
that above all one needs a long political and organizational preparation.” 


Though there is hardly any difference between the Soviet kolhozes and 
the Yugoslav PWC, the Soviets are much more direct in the designation 
of the form of the kolhozes. They simply find this form to correspond 
completely to the reality of the interior structure of kolhozes. In the case 
of the Yugoslav communists, the form dissimulates the actual conditions 
existing in the cooperative. More percisely, the kolhoze works under the 
leadership of a man nominated by state organs, while the leader of a 
PWC is elected by its members. However, this makes no practical differ. 
ence since in Yugoslavia also, the governing party watches over and 
controls the complete administration of the cooperative, either through 
the president of the latter or through one of his many officers (directors, 
accountants, agriculturists, brigadiers, and others). 

With regard to the different types of PWCs, the last clause in Article ll 
of the 1946 law offers basis for the first three types of PWCs listed below. 
Article 62 in the law of 1949 enumerates all four types: 


“1. The PWCs where members bring in their land, but keep the property 
rights to these lands and hold a right of lease; 

2. The PWCs where members bring in their land, but keep the property 
rights to this land and receive an interest according to the fixed price 
of the land; 

3. The PWCs where members bring in their land and keep the property 
rights to this land, but renounce all interest and rent (rights of lease ot 
interest); 

4, The PWCs where members bring in their land which becomes communal 
property of the cooperative.” 


Foreign observers make no distinction between interest and rent. For 
example, Jules Moch interprets both as “the right of lease.” What should 
be noted is that in the first type of PWC the rent is determined in ad- 
vance, whereas in the second type the interest is calculated in accordance 
with the quality of the land. While making a comparison between Yugo- 
slav PWC, the Israelite cooperatives, and the kolhozes in Soviet Union, 


* Statement of Mijalko Todorovié to the National Assembly, December 27, 1948. 
Published in the Yugoslav Review Narodno Zadrugarstvo, Belgrade, No. 1, Janv- 
ary, 1949, p. 16. 
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Moch emphasizes several other differences among agricultural collectives. 
In a table, he has introduced two more qualifications—the method of ex- 
ploitation of the agricultural resources, and the way of life. He has fur- 
ther underlined the fact that in the first three types (in Yugoslavia) the 
members of the cooperative share in the benefits. The method of ex- 
ploiting the Jand in all four types of PWC, at least before the last decision 
made in 1953, was collective, whereas the way of life was individual (each 
family had its own life). In Israel, as an opposite example, there are agri- 
cultural communities where life is collective, and those where work is 
individual. 

Article 63, clause 2, of the Yugoslav law of 1949, states “that the mem- 
bers of the inferior types of cooperative can, at their annual meetings, 
decide to transform their cooperative into one of a superior type.” The 
fourth type is the superior form of cooperative. The law does not lay 
down whether a simple or qualified majority is necessary for this decision 
of transformation. There are no documents available which might indi- 
cate whether or not this law has been abused. But it is clear that a com- 
munist state would use this legislation to accelerate collectivization—to 
put pressure on the peasant to enter the fourth type of PWC. 

The distinction between the four types has theoretically facilitated the 
individual owners’ decision to belong to a PWC. In practice, this distinc- 
tion has proved itself to be more of an obstacle. In any case, the Docu- 
mentation Francaise is of the opinion that “the distinction [of the four 
types of cooperatives] was only temporary and was intended to enable 
the peasants to enter into a cooperative while remaining owners of their 
hnd, The strengthening of the cooperatives should make these differences 
isappear. . . .° The obstacles ensuing from the distinction of the various 
types of cooperatives were the result of the system of collectivization as 
uch, rather than the distinction itself. 


Economic Results in the Peasant Work Cooperatives 


Before decollectivization in 1953, Yugoslav figures showed that the 
‘operative sector was ahead of the private sector as far as productivity 
was concerned. However, if the privileges granted to the PWCs are taken 
ito consideration, then productivity in the PWCs is lower than that of 
the privately owned farms. 

Various crop’? yields, for example, that of sunflower, are the same for 


"Jules Moch, “Yougoslavie, Pays de l’Experience,” Monaco, 1953, p. 85. 

"“La reforme agraire en Yougoslavie,” in the French Review La Documentation 
frangaise, May 24, 1954, No. 1878, Paris, p. 8. 

*Miloun Ivanovitch, “Le developpement de l’agriculture yougoslave,” in the 
Yugoslav Review published in Paris, Les Questions actuelles du socialisme, No. 
if, January-February, 1953, p. 170. 
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TABLE 1. PER IN 1951 Given 1n “Quintaux M&rriques”! 


Crop State Sector Sector of PWC Private Sector 
Barley 16.3 13.5 12.6 
Corn 21.8 18.4 16.7 
Sugar Beet 169.4 195.4 192.2 
Sunflower 10.0 9.3 9.3 


the PWCs and for the private sector; in fact it can be concluded that they 
are even lower for the PWCs considering the relative disadvantages 
under which the private sector has developed. 

Table 2 gives a measure of the magnitude of investments in the co. 
operative sector. 

In 1952, of 170,000 million dinars invested only 10,000 million wer 
given to agriculture. To the sector of private farms (about 75 per cent 
of the agricultural area and about 60 per cent of total number of inhabi. 
tants of Yugoslavia at this time), less than 2,000 million were allotted” 
On the other hand, after all the promises of having profited by exper- 
ence, in 1954 in the Social Plan, agriculture was allotted only 15,300 mil 
lion dinars, and of this only 2,300 millions was for the private farms 
The privileged position of the PWCs in relation to private farms is thu 
made clear. 


TABLE 2. INVESTMENTS MADE IN THE COOPERATIVE SECTOR FROM 1945 TO THE END oF 1982 


Construction (of economic character) 8,908 million dinars 


Cooperative community centers 3,091 
Building up of livestock 909 
Cultivation of Fruit and Vines 348 
Equipment 1,472 
Sundries $384 


In spite of these advantages the total contribution of the cooperative 
sector has not been impressive relative to the private sector according to 
Yugoslav specialists. 

Of the total—cost of production plus cost of redemption—in the Peoples 
Federal Republic of Yugoslavia (PFRY), considering the total values of 
respective production, the state sector accounted for 52 per cent, the co- 
operative sector 35 per cent, the private sector 30 per cent (average). (All 
are subject to small deviations according to the popular republics and 
regions.) 


* One “quintal métrique” equals 220.46 lb. 

* Dr. Draga’ Ke%eljevi¢, “Tito’s economists discover agriculture,” Yugoslav Review 
Nasa Reé, Paris, No. 44, 1953. 

*Dr. Draga’ Keéeljevi¢, ‘Yugoslav economy of the beginning of 1954,” in 
Review Nasa Reé, Paris, No. 56, 1954. 

* See footnote No. 11. 
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One specialist went on to say “all figures at present available show that 
the breeding of livestock is but poorly developed. The following table 
gives the numbers for livestock per 100 hectares of arable land in 1951.” 
These figures show... “above all the weakness of the cooperatives.”** 


3. BREEDING LIVESTOCK IN 1951 


Horses Cattle Pigs Sheep 
State-owned land 11 17 130 71 
Peasant Work Cooperatives 10 18 15 76 
Individual farms 11 52 $2 102 
Land pertaining to okuénica* 7 158 206 402 


* Okuénica (in Yugoslav) is the land (a maximum of 1 hectare) which a member of the PWC 
keeps for himself, outside of the cooperative. It is his property to administer as he will. Ety- 
mologically, okwénica is composed of two words: oko (around) and kuéa (house); okuénica, 
the land around the house. 


It is necessary to stress that the PWC sector shows a weakness, not only 
in comparison with the private farms, but also with the land pertaining to 
okuénica. Raising of livestock is known to be the branch least suited to 
collectivization, not only in the USSR, but in Yugoslavia as well where it 
has been carried out in a different, more “liberal” manner. 

Similary, other statistics'* show that the yield per hectare fell in ditect 
ratio to the accelerated collectivization in the PWC, and also at certain 
times in the private sector. 

Obviously the yield in wheat and corn is less in the PWC than in the 


TABLE 4. YIELD PER HECTARE 


Crop Year State Farms PWC Private Farms 
Wheat 1949 15.8 14.5 14.0 
1950 14.0 10.6 10.0 
1951 16.3 18.5 12.6 
1952 10.2 8.5 9.3 
Corn 1949 19.8 18.6 16.3 
1950 13.7 10.4 9.0 
1951 20.7 18.4 16.6 
1952 9.9 7.4 6.1 
Potatoes 1949 88.3 94.3 88.0 
1950 41.3 35.9 44.5 
1951 82.7 71.8 
1952 54.7 42.0 48.1 


“Dr. Artur Starc, “The Proportions of Agriculture in the Social Plan for 1952,” 
Review Ekonomist, Belgrade, No. 2, 1952, pp. 63-64. 

“Institute of Economy of Federal Peoples Republic of Yugoslavia, Table 24, 
mentioned in “La Yougoslavie socialiste” by Czeslav Bobrowski, 1952, Paris, in the 
edition of La Fondation Nationale des Sciences Politiques. 
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private farms; in the former it has fallen from 14.5 per cent to 8.5, in th 
latter from 14 per cent to 9.3. The case is the same for potatoes. The PW 
yield has fallen from 94.3 per cent to 42.0; in the private farms fron 
88 per cent to 48, 

These figures caused an observer well acquainted with the experiment 
made over a period of years on the Yugoslav peoples to write that “during 
these four years collectivization has stopped progress in agriculture: 
This implies that regression of the cooperative sector is also affecting the 
private sector. 

The failure of collectivization has not changed the performance of the 


TABLE 5. RELATIONSHIP BETWEEN THE NumBERS oF Heaps or LARGE Livestock 
AND THE AREAS OF THE RESPECTIVE Farms (1954) 


Heads of large 
Type of farm Area of the farms livestock per hectare 

of total area 
State farms _— 0.24 
PWC — 0.23 
Okuénica 2.00 
Private farms up to 2 ha 1.10 
2- 5ha 0.71 
5-10 ha 0.50 
10-15 ha 0.36 
more than 15 ha 0.24 


private farms relative to the PWC."* This could be seen in the previow 
table and is clearly seen in Table 5. 

The above table on the state of livestock breeding in 1954 in the PWC 
and on private farms shows that all private farms,, regardless of their 
areas, have more livestock than the PWCs, the ratio of the averages being 
about 2.5 to 1. While the PWCs have an average of large livestock o 
0.23 per cent per hectare, the private farms have an average of 0.52 per 
cent. 


After 1949 


A rise in production of the PWCs signified a rise in agricultural pro- 
duction in general. The Communist leaders believed themselves definitely 
on the road of progress after 1949. “It is true that we have considerable 
success up to the present date, especially last year. In the last 10 years, 
the area under cultivation has reached the proportion of that in the years 


™ See footnote No. 16. 
*8 See footnote No. 16. 
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before the war; the yield per hecctare has also equalled and exceeded the 
average yield in prewar years. Indeed, the total production in agriculture 
has reached and slightly exceeded the prewar level. The breeding of 
livestock has also been renewed. . . . These successes are above all the 
result of the devoted work of the working peasants (PWCs) and the help 
given by the people’s authorities to the working peasants in view of the 
economic position of the middle and lower class peasants.”"® 

However, the London Economist*® gives a different interpretation of 
agricultural production before and after the war. 

On examination of the above figures, one sees immediatly that the only 
considerable production increase between 1938 and 1949 was in the 


TABLE 6. CHANGES IN THE UTILIZATION oF LAND, 1939-51 


Percentage Changes 
Area per hectare (1951) 
1938 1949 1951 Since 1938 Since 1949 

Wheat 2,157 1,809 1,774 — 18 —@2 
Corn 2,842 2 , 274 2,378 — 16 + 5 
Other cereals 1,184 1,032 1,022 — 14 — 1 
Market gardening 187 515 388 +107 —25 
Other cultivation 1,333 1,691 1,594 + 20 — 6 
Total 7,703 7,156 7,156 
Other arable land 6,734 6,693 6,744 +1 
Total area 14,437 14,014 13,900 


(-=less; += more) 


natket-gardening branch. The fall in wheat production amounted to 18 
yer cent; corn, 16 per cent; other cereals, 14 per cent; although the de- 
wease in the agricultural area amounted only to 4 per cent. But what is 
wen more serious, and what stands out from this table, is the fact that 
production also fell between 1949 and 1951. In that period, the produc- 
ion of market-gardening crops fell 25 per cent; only corn increased (5 
per cent). 

The situation in livestock breeding was slightly better, moreso be- 
ween 1938 and 1949 than between 1949 and 1951: 


"The article “The Work of the First Federal Conference of the Peasant Co- 
erators” in the newspaper Politika, March 2, 1949; mentioned here is the Report 
it Mijalko Todorovié. 

_”“New Policy of Yugoslav Agriculture,” article in the London Review Economist, 
\o, 245, translated in the French Review Les Problémes Economiques, in the edition 
ifLa Documentation Frangaise, No. 245, September 9, 1952. 
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TABLE 7. CHANGES IN Livestock BREEDING 


per 1,000 heads {Changs 

1939 1949 1951 Since 1988 | Since 1949 
Horses 1,273 1,050 1,091 ~e 44 
Cattle 4995 5,264 4720 +12 “10 
Sheep 10,153 11,650 10,267 
Pigs 3.054 47197 37910 +12 
Poultry 22’ 450 19,987 17,146 


Even those persons who have a friendly eye for the Yugoslay regime 
and its experiments cannot overlook the reality of this experience. “From 
the point of view of organization and productivity, it seems even as 
though the PWCs represent a step backwards, especially where the ad. 
ministrative organs have been particularly pushed,” said Czeslav Bobrov. 
ski.** “Quite clearly the yield per hectare—in spite of an infinitely bette 
quality of land and a certain superiority of equipment—remains in the 
collective farms at about the same level as that of the private farms.” The 
improvement of the land has not progressed considerably; the number 
of tractors available has not increased since 1947, at which time a large 
number of tractors arrived from abroad (UNRRA)); the use of fertilizers 
has increased in comparison to prewar years, but only one-fifth of the 
figure provided for by the Five Years Plan has been reached. What 
Bobrowski particularly stressed was that the fall in production took place 
just at the time of great pressure toward collectivization: 


TABLE 8. DECREASE IN PRODUCTION OF THE PERIOD OF COLLECTIVIZATION 


Ploughed area Crop area Livestock in thousands 
in thousands 

in thousands of hectares 

of hectares 
Wheat Corn Horses | Cattle Pigs Sheep 

1948 9,627 1,882 | 2,366 owe on 
1949 9,881 1,781 2,232 1,050 5, 264 4,127 11,649 
1950 9 809 1,781 | 2,207 | 1,097 | 5,935 | 4,987 | 10,08 
1951 9 , 767 1,760 2,358 1,095 4,729 3,911 10,278 


Although the results of collectivization were not as catastrophic in the 
field of livestock breeding in Yugoslavia as in the USSR, the table shows 
clearly that, after the institution of collectivization and of the PWG; 
there was a general fall in agricultural productivity, and particularly poo 
results were achieved in the yields of the PWCs themselves. 


See footnote 16 
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Instead of reaching the goals set by the Yugoslav leaders—(a) of bring- 
ing about an increase in productivity of the collective farms as against 
the private farms, and (b) of increasing generally agricultural produc- 
tivity—the PWCs have proved that, created with purely political objectives 
of social transformation of rural area in Yugoslavia, they cannot insure 
their own existence and are even less able to improve agricultural produc- 
tivity.” 

Problems of the Peasant Work Cooperatives 


Sabotage and speculations in the Peasant Work Cooperatives 


The chaotic development of the organization, the permanent modifica- 
tions, the considerable influence of the local administrations (which are 
not bound by laws), the lack of administration and control organs, the con- 
tinuous fight of the peasants to resist the pressure of the government— 
all this has contributed to the appearance of sabotage and speculations of 
various types in the course of collectivization. 

On the subject of sabotage, the Yugoslav Communist leaders in the 
course of 1949 considered it necessary to stress the fact that their col- 
lectivization—in the four years since the establishment of their power— 
was advancing further than that of the Soviets and that the Yugoslav 
authorities have never met the resistance of the peasants to such an extent 
as the Soviets. “Keeping in mind the damage caused in USSR by capital- 
ist elements at the time of collectivization especially in the field of live- 
stock breeding,” state the Yugoslav leaders, “in our country such a danger 
has already been partially avoided.”** There were, however, in Yugoslavia 
excesses of the the same type as in the USSR. “When they learned that 
they could not enter the cooperative and still keep their livestock and 
vines, they began to slaughter the livestock.”** The chief of collectiviza- 
tio in Yugoslavia had to make a statement to the National Assembly in 
149 in connection with the political propaganda against the PWCs, to 
the effect that “this hostile activity shows itself in the propaganda against 
the PWC, in the threats of war and ruin for cooperative property, etc. 
I shall mention several examples. In the district of Zemun there have 
been five fires of cooperative straws, two cases of poisoning of cooperative 
livestock. In the district of Brinj in Glibold 30,000 kilos of hay have been 
set on fire, in the district of Korenica the office building of the cooperative 


“It must be remembered that all the statistics given could be misleading. First, 
it is doubtful whether they are true. Secondly, the State sector and PWC have 
inmumerable privileges: the best land, financial support from the State, exemption 
fom certain taxes, technical specialists sent by the government (agronooms), mechani- 
al equipment, seeds and fertilizers. 

eons Todorovié, “The transitory form of cooperative,” Komunist, May, 1949, 
p. 129, 


““Develop the PWC in general,” the editorial of Borba, March 24, 1949. 
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has gone up in flames, etc.”** In his essay, “The Work and Tasks of Pa 
Organization in the PWC,” the chief of collectivization in Serbia dedj. 
cated a whole chapter to the “Safeguarding of Cooperative Property,” in 
which he states that “numerous members of cooperatives do not safe. 
guard cooperative property in the same way as they safeguarded it when 
it was their private property.”° 

As already mentioned, at the time of collectivization the breeding of 
livestock decreased in both Yugoslavia and the Soviet Union. It is true 
that this decrease was more important in the case of USSR than in Yugo. 
slavia, but it is also true that collectivization has been maintained jn 
USSR and has fallen to pieces in Yugoslavia. “Between 1949 and 195] 
the decrease in livestock has been very marked,” writes the Economist on 
Yugoslavia.*” In Yugoslavia the number of sheep decreased 12 per cent 
between 1949 and 1951 and more than 47 per cent in the USSR between 
1929 and 1931.°° The Soviet Union’s decline in livestock numbers is un- 
derstandable because the USSR does not have regions engaged solely or 
mainly in livestock breeding in the same proportion as Yugoslavia. 

The speculations with the PWCs began from the moment the peasants 
joined them. They took into consideration what they were permitted and 
what they were not permitted to bring in. If they owned property which 
had to be brought into the cooperative, they exchanged it for property 
which could be kept on the plot of land pertaining to okuénica. They 
fought to keep the largest possible quantity of private property, and to 
bring into the cooperative sector the least possible amount. “At the 
plenary meetings (of PWC) those entering the cooperative often showed 
a tendency to sell a steer, a horse or other animal in order to buy cow 
which they would keep on their private plot of land, belonging to their 
okuénica, even after their entry into the cooperative.” 

Speculations of a purely financial character appeared in large numbers 
when, in 1951-52, the system of the “working day” (radni dan) gave way 
to that of “economic calculation.” But the state authorities themselves 
must have begun the incorrect application of “economic calculation.” “It 
was the case of the Redemption fund. The cooperatives have either 
received or bought means of production (machinery, etc.). But these 
means where calculated on the basis of the ‘controlled prices,’ which were 
lower, fixed by the state. Today, in 1952, only free prices exist which are 
higher than the free prices of former times. If the calculations of the co- 


* Politika, May 27, 1949. 

* Komunist, No. 2/3, March-May, 1950, pp. 156-57. 
* See footnote No. 20. 

* Komunist, May, 1949, p. 129. 


The okuénica of the cooperators and Economic Development of PWC,” Politika, 
May 19, 1949. 
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operatives are based on the evaluation of the equipment according to the 
previous prices, the present redemption funds will not be sufficient to buy 
new equipment at new prices. This is the reason why the state is making 
the recommendation that at the end of the financial year 1952 each 
cooperative should make a new evaluation of its equipment already in- 
scribed in the Redemption fund. In this way the cooperatives, in col- 
laboration with the state, are to publicly falsify their calculations.”*° 
In the same article, “Ensuring the Accumulation and the Redemption in 
the Work Cooperatives,” the author touches on the problem of PWC 
agricultural machinery which is set aside too rapidly or else disappears 
without a hint as to who has acquired it. Acccording to the same author, 
there is no longer responsibility for use of agricultural machinery. “There 
exists, finally, the tendency of certain cooperators to calculate their 
products according to the controlled prices which no longer exist.” 

At this point, Borba gives a classical example of speculation in the co- 
operative “Sara Berti¢c.” Notably, the cooperative sold 2,000 kilos of wool 
to its members at a price of 40 dinars (former “controlled price”) per kilo; 
the cooperative then subscribed to the accumulation fund 10 per cent of 
the above sum, i.e. 8,000 dinars, according to the regulations. However, 
the price of wool was 1,000 dinars on the market. If the cooperative had 
sld the wool to its members at the real price, it would have had the 
sum of 200,000 dinars for the accumulation fund. The last example from 
the same source is that of the draught animals: “Members of the PWC 
resorted to the use of cooperative draught animals for their own parcels 
(okuénica) without recording the same and, consequently, without proper 
remuneration to the cooperative. Therefore the use of draught animals is 
ee for the family lands (okuénica) of the members of the cooperative, 
and this fact diminishes the profit of the cooperative as an economic 
unity.” 

The appearance of sabotage and speculation in the PWCs was the con- 
sequance, not only of psychological, but also of economic factors. The 
system of work and remuneration in the PWCs brought down the stand- 
ard of living and the peasants looked for other means, irregular ones, in 
oder to increase their income. Although this method of resistance has not 
brought about the fall in the numbers of livestock to the extent that has 
happened in the USSR, nevertheless it has contributed to a large extent 
tothe debacle of collectivization in Yugoslavia. 


Bureaucracy in the Peasant Work Cooperatives 


One can imagine what madness it was to introduce an extensive admin- 
istration in the PWC when their economic power was not strong enough 


” Borba, January 3, 1952. 
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to support it. The Yugoslav leaders defend themselves in the usual 
manner by putting the blame on the Soviet model which they had ini. 
tated for years. However, for various reasons this is not quite justified, 
First, the Soviet kolhoze was an agricultural enterprise much larger than 
the PWC in Yugoslavia. The average Soviet kolhoze in 1938 had an area 
of 1,529 hectares or 484 hectares of arable land, whereas the Yugo- 
slav PWC, at the time of collectivization, had an average of 155 
hectares.*? It is far simpler to maintain several dozen officials on a Soviet 
kolhoze than to maintain a dozen officials on the Yugoslav PWC which is 
about ten times smaller. Secondly, the Yugoslav bureaucracy is different 
from the Soviet model in that in 1951 the “paid director of the coopera. 
tive” replaced the president who was remunerated only in certain cases, 

How many bureaucrats were there in the cooperative? It is difficult to 
find an answer to this question, for the number could be larger or smaller 
according to the requirements of the cooperative managements. What is a 
bureaucrat? In the strict sense of the word—in the discussion of the PWC 
—those persons who are paid but who do not take part in the process of 
agricultural production are bureaucrats. This point of view would, how. 
ever, be too limited in numerous cooperatives where even the presidents 
and “brigadiers” (the foremen) did not take part in the production be- 
yond directing the men to work and supervising their labor. Yet, they 
were not paid like the other administrators. 

In the first phase of the development of the PWCs, the president of 
the cooperative was the central personnage in command: “All work was 
directly controlled by the president of the cooperative. Every evening at 
the meeting of the brigadiers, he said what was to be done next day.”* 
Markovic also recommended that the cooperative elect a vice-president, 
and in the large cooperative as many as three vice-presidents. “Apart 
from the leadership of certain branches of the economy in the PWC, the 
members of the management should definitely be included in the produe- 
tion. Only if the PWC is large, a number of members of the management 
should, in accordance with concrete requirements, be liberated from di- 
rect production and take into their hands exclusively the leadership of 
one branch of the economy. . . .”*4 

Among the PWC bureaucrats, the secretary of the Party organization 
is distinct from the others and it is extremely difficult to find material on 


* Vladimir Bakari¢, “The problem of Land Rent in transitory phase,” Komunist, 
No. 2-3, March-May, 1950, p. 86. 

*Dr. Du8an Cali¢, “Economic Problematical presented to Sixth Congress of 
Communist Party of Yugoslavia,” Yugoslav Review Ekonomski Pregled (Zagreb), 
No. 6, 1952. 

“The Planification in the PWC,” the article in Politika, November 6, 1948. 

* See footnote No. 5. 
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him in the regime’s press. “The secretary of the Party organization in the 
PWC is the most responsible comrade who leads and organizes the whole 
life and work of the Party organization. . . . In order that the secretaries of 
the Party organization may be able to carry out their task, it must be kept 
in mind that they must not be overloaded with small everyday duties.” 

In the general fight against the nonproductive forces in the PWC, the 
peasants at first rose against the secretary. “The workers see with a very 
disfavorable eye the fact that the secretary of the Party organization does 
not work directly for production. However, in 53 state farms, for which 
the regional Committee of the Communist Party of Serbia (Vojvodina) 
possesses figures, only 20 secretaries are occupied in the production, and 
there are among these a certain number of agricultural specialists and 
mechanics. Very often the secretaries [of the Party] are secretaries of the 
enterprise, store-keepers, or directors. The old feeling that the secretary 
should not carry out his duties as otherwise he would not be able to con- 
trol, is widely spread. . . 

The above mentioned revolt was not made public in the State press 
until 1952 when the State had used all possible forces to render impos- 
sible the defeat of collectivization. The problem of bureaucracy was not 
only psychological and political, but also economic. It was the problem of 
the nonproductive “working day” (radni dan). “For example, in the PWC 
of the district of Pore¢, in Croatia, approximately 46,000 working days 
were taken up by work outside the cooperative production. In the PWC 
of the district of Koprivnica 30 per cent of the working days were utilized 
for nonproductive work, In the PWC of Lazarpolje, 11 cooperators not 
working for the production had an average of 377 working days last 
year, whereas the best productive workers had 260 working days.”*" 

The same source says that it is necessary to fight cooperative bureauc- 
racy, that the “president of the PWC should not receive a salary but be a 
productive worker,” and that it is necessary to employ a salaried director 
who would work as “organizer controlled by the management of the 
PWC, with the president at the head.” The same article gives the figures 
for a cooperative in Macedonia (Tearci), and states that there the coop- 
erative with productive work had an average of 170 working days in 
1950 and that the administrative personnel had an average of 248 for 
the same year. 

Another article demonstrates even more abundantly the situation and 
the position of the bureaucratic apparatus in the PWC. In the Vojvodina 
village of Cortanovci “the brigadiers remain at home—do not go out to 


* See footnote No. 6. 
““The Position of Secretary on the Production,” the article in Borba, July 7, 1952. 
*“The actual Problems in the PWC,” the article in Borba, July 19, 1951. 


40 Destmirn ToOcHITCH 


27> 


work with the men.” “The brigadiers were privileged persons in thi 
cooperative, and did not contribute physically to the work, and did no 
feel responsible for the work in the cooperative.” Or, “the brigadier oes 
to work and returns at midday while the cooperators remain to work 
Such a brigadier is, in the eyes of the working cooperators, like an en. 
ployer who has salaried workers.” In the village of Ledinci, the cooper. 
tive “store-keeper had 1.25 working day per day, and all he had to do 
was, after his arrival at the cooperative at 9, 10 or 11 o'clock, to hand 
out foodstuff from time to time to the cook who had to prepare meals for 
10-15 people, and then he would return home in order to work on his 
private plot of land,”—okuénica. In the cooperative at Kisa¢ “the briga. 
dier of the 5th brigade did not show up for work for three days during 
the seasonal work but remained in the village and played chess,” 

Despite severe bureacratic inefficiencies, one must not forget that the 
existence of the bureaucratic apparatus was indispensable for the main- 
tenance of discipline in the work of the PWC, “Monthly contractual sum; 
are allotted, a fixed percentage on the planning norms is given, in certain 
cooperatives the brigadiers even receive a certain percentage if the speci- 
fied number of workers in the brigade go to work, or else the brigadier 
receives a fixed percentage for each acre of cultivated land (and the prob- 
lems of discipline on work no longer exist!). .. . One can see that the forms 
under which contracts are given are such that they represent a stimulant for 
command among the cooperators.”*® 

On the other hand, the 1951 system of work (when directors were 
introduced and the brigadiers were sent to do productive work) could 
not be applied. Writing of the new introduction of directors in the PWC 
in Serbia, an author says that it “is known that these are especially the 
small cooperatives—at first with 40 homes and 120 hectares of land. Ina 
large number of cooperatives the directors are superfluous, the cooper- 
tives have to pay them rather high salaries through the year and the 
total of their work can be reduced to 100, or a maximum of 150 effective 
working days. This work could have been done by the presidents of the 
cooperatives in return for a much lower remuneration, who would pass 
part of their time in productive work and thereby increase their te 
muneration.”*° 


*§ Petar a “Some Problems of PWC in the district Novi Sad,” Yugoslav 
Review Socijalistitka poljoprivreda (Belgrade,) No. 2, February, 1951. 


* St. Doronjski, “The new situation in the PWC,” editorial in Borba, June %, 
1952. The same article proposes that the Brigadier should be elected by the brigade 
and not named by the direction of the cooperative and his position he should be fit 
among equals. 

““The Role and Position of the PWC in the Socialist Transformation of the 
Villages,” the editorial in Borba, March 15, 1952. 
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One thing may be concluded from the above: the economic and political 
relations developed in such a way at the time of collectivization that it 
was impossible to support the bureaucracy for economic reasons (poverty 
and poorly developed production in the cooperatives), The system of 
‘iberalization” on the contrary, where there is less bureaucracy and 
where “all” work productively, has given no results for political reasons 
because the peasant neither wished to belong to the PWC nor consented 
to collectivization. In any case, Communist leaders are aware of the 
situation: “The bureaucratic relationship of the president and the briga- 
dier toward the cooperators has contributed largely to the fact that 
sumerous good cooperators felt themselves deeply wounded and dissatis- 
fed with the life in the cooperative.” 


Conclusion 


The Peasant Work Cooperative is still in existence in Yugoslavia, but 
its size and economic force are no longer significant. However, at their 
last Congress (April 1958, Ljubljana) the Yugoslav Communists did not 
forget to stress that the PWC is still the means to the “Socialist trans- 
formation of agriculture,” and that this transformation “represents one of 
the most important duties in the socialist development of the country.”*? 

Nevertheless, it does not appear that the Yugoslav government will 
take any immediate action to develop collectivization by means of the 
PWC, It would seem that the present agricultural policy of the Yugoslav 
Communists is bent on finding a more effective method of achieving col- 
lectivization than that offered by the PWC. 

Following the Soviet example, especially in the period between 1949 
and 1953, the Yugoslav Communists considered the problem of collectivi- 
ation simply as one of changing “property rights,” ie. of transferring 
ownership of property from the individual farmer to the PWC. 

The Yugoslav Communists now see that transfer of “property rights” 
isnot the only problem. There is also the problem of making these col- 
kectivization units economically productive. This is why the Yugoslav 
government now wants to create first an economic and technical force 
in the villages. The ownership of the land is in the hands of individual 
famers, but the government gives all other means of production (ma- 
chines, credit, technicians, raw materials, etc.) to the General Cooperative 
(Opsta zadruga—or—Zadruga Opsteg Tipa.) The Yugoslav Communists 
hope that in this way the General Cooperative will become so strong 
economically that after several decades the peasants will lose any desire 


“Borba, July 17, 1952. 
“All material about the Seventh Congress of the League of the Communists of 
Yugoslavia in Borba, April 22-27, 1958. 
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for private property. The Communists believe that this method offers the 
government the possibility to easily liquidate the property rights of 
private farmers in a politically propitious moment and to complete col. 
lectivization in Yugoslavia. It is logical to assume that the General Co. 
operative and the Peasant Work Cooperative will amalgamate at that 
moment. 

It would seem that the new policy of the Yugoslav Communists will 
be a slower but a surer way, leading nonetheless to the same end-a 
complete collectivization of land in Yugoslavia. 
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SOME ECONOMIC DEVELOPMENT PROBLEMS OF 
AFRICAN AGRICULTURE 


S. D. NEUMARK 
Stanford University 


FRICAN agriculture is often described as consisting of two different 
sectors—the subsistence or self-sufficient sector, and the export or 
cash-crop sector. However convenient such a division may be for some 
purposes, it is misleading if subsistence farming in Africa is considered 
to be identical with self-sufficiency in the literal sense. The latter implies 
an economy in which farmers produce all the means of their subsistence 
by and for themselves. Being by definition independent of the outside 
world, they are not supposed to produce a surplus for the market. 
Whether this type of nonexchange economy is of any importance in 
Africa is doubtful. 

At the other extreme, there are single-crop producers who are de- 
pendent on export markets for the disposal of their crops, and for their 
daily needs, food and clothing, which must often be brought from abroad 
in exchange for an export crop. Diversification and increased production 
of crops for home consumption has been advocated from time to time as 
amelioration of the hazards of monoculture and dependence on fluctu- 
ating world prices. Yet many producers find it more economical to con- 
centrate on one export crop and to buy their requirements from the out- 
side, On the other hand, the so-called subsistence sector, so eminently 
suited for diversification, often contributes very little in the way of ex- 
change. This can be explained neither by inability of the subsistence 
sector to produce a surplus, nor by a lack of familiarity with the processes 
of exchange. 

The purpose of this brief study is to direct attention to the basic eco- 
nomic conditions essential for the development of this subsistence sector. 
The problem is stated in its most general form and no attempt is made 
here to discuss the detailed problems of specific areas. Ample published 
evidence indicates that the economic and technical problems to which 
attention is here drawn are fundamental and common to most parts of 
sub-Saharan Africa. 

In recent years the demand for the products of African agriculture, 
both for export and for internal consumption, has been increasing rapidly. 
The rise in internal demand is due to growth of population, and also to 
the increase in income which arises from expansion of the export industry 
and from proportionally large growth of the nonagricultural population en- 
gaged in trade, mining, industry, transport, service industries, and gov- 
emment employment. Additional investment in production for export, as 
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well as for local industries, in public utilities, and in administration, | 


will increase still further the local demand for agricultural produce, 

Whether African agriculture can keep pace with such an increasin 
demand depends upon factors both economic and technical. On the tech. 
nical side, the capacity of the land to maintain human and animal life 
being reduced by soil deterioration and soil erosion, Agricultura] develop. 
ment is inhibited by the traditional system of “shifting cultivation,” while 
a backward agricultural technique, largely responsible for low productiy. 
ity per man, makes excessive demands on African labor resources. But of 
even greater significance is the fact that the largest sector of agriculture in 
Africa, the so-called subsistence sector, and the people engaged in it, con- 
tribute very little to the rest of the economy. Admittedly, the labor force 
employed in the rest of the economy comes mainly from this subsistence 
sector, but even so, this sector ties up an excessive amount of labor. 

African indigenous agriculture has thus reached a stage in its develop. 
ment which calls for radical changes not only in the prevailing system 
of production but also in the existing transport and marketing facilities, 
Before the nature of these changes can be discussed, it is necessary to 
analyze the present economic basis and condition of the subsistence sec- 
tor which has as yet played only a very minor role in Africa’s modem 
economic development. 

The main technical issues involved are largely encompassed by the 
problem of shifting cultivation, the possibilities of mixed farming, and 
questions of land tenure. As is well known, shifting cultivation, an almost 
universal practice in the forest zones of Africa, is a system under which 
a piece of land is cleared, cultivated for several years, and then allowed 
to revert to bush until it has regained its fertility. A new area must then 
be cleared of bush for crop cultivation. Depending on the demand for 
land, the resting period for land varies from one year upwards, but usu- 
ally is between four and eight years. It is clear that indefinite continv- 
ance of such a system is only possible as long as there is an abundance 
of land. But with increased population density, both human and animal, 
and an expanding demand for agricultural products, the resting period 
of both arable and pastoral lands has been considerably reduced. Exhaus- 
tion of the soil is largely due to loss of organic matter by decomposition 
when annual crops are cultivated, especially in the tropics where the high 
temperatures accelerate the process. At each cultivation the humus content 
of the soil is progressively depleted with the result that the soil gradually 
loses its organic matter and its crumb-structure and hence the capacity to 
absorb rainfall. It is true that artificial fertilizers are capable of restoring 
essential mineral elements, but they cannot replace the humus content as 
does organic manure. Unless its organic matter is maintained, the soil thus 
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becomes prey to erosion, and climatic conditions in many parts of Africa 
are especially favorable to the development of erosion. While preventive 
medicine, improved sanitation and veterinary science tend to cause rapid 
increases in both human and animal population, soil deterioration accom- 
panied by soil erosion tends to reduce the capacity of the land to maintain 
human or animal life. 

Mixed farming, where conditions permit, is probably the best means of 
maintaining and improving soil fertility and thus making permanent cul- 
tivation possible. What are the conditions and consequences of mixed 
farming in Africa? One of the essentials of mixed farming is the keeping 
of cattle. By replacing hand or hoe cultivation with a plough drawn by 
animals, the farmer can increase his cultivated area and have a supply of 
manure which will not only maintain his soil in good condition but will 
also enable him to obtain better yields from his land. At the same time, 
mixed farming in Africa could achieve a great economy in the use of 
land. Increase in the farm unit, combined with an increased yield per 
unit area, should result in a very considerable increase in the volume of 
production of farm crops. Furthermore, keeping cattle would mean an 
increased supply of animal protein in the diet of the people. In areas 
where it is impracticable to keep cattle, green manuring, composting, etc., 
depending on climatic conditions, may prove effective in incorporating 
organic matter into the soil. Draft power in such areas might be supplied 
by tractors. 

Close study of the basic conceptions which regulate the customary 
tenure of land in the various regions of Africa will be necessary before 
new farming systems are introduced. The indigenous systems of collective 
or communal land holding were evolved under conditions in which the 
supply of land exceeded the demand. Modern conditions of pressure of 
population on the land, and the growth of the exchange economy, are 
all tending to favor consolidation of holdings. However, such changes as 
are taking place in the existing system of land rights are slow and inade- 
quate to advance agriculture on a broad front along modern lines. 


Economic Issues 


In general, an improved system of agriculture and up-to-date methods 
of production would result in increased agricultural output. It would 
lad to an increased supply of food, especially protein-rich food, which 
would improve the diet of the people. Furthermore, by raising the pro- 
ductivity per man much labor at present tied up in agriculture would be 
released for other employment. This is crucial to economic advancement. 

However, the problem is not entirely technical. It is not enough to put 
anew system or improved methods of farming at the disposal of the 


| 


46 S. D. NEUMARK 


agricultural producer. The new system and the improved methods woul 
also have to prove economically advantageous. 

Essentially, the whole problem of agricultural development of Africa 
as elsewhere, revolves around market opportunities, either locally o 
abroad, for farm produce. As elsewhere, the provision of transport and 
marketing facilities has been the sine qua non in agricultural develop. 
ment. The whole development of production for export has depended 
upon the provision of bulk transport, equally for plantation production 
and for the peasant production which predominates in Africa. Rive 
transport has made accessible the forest zones along the Niger, the 
Gambia, the Congo, and other rivers. New areas have been opened up by 
railways reinforcing the effectiveness of river transport, as on the Congo, 
and also making the savannas available for commercial crops. On the 
other hand, there are potentially productive but isolated hinterland; 
from which surplus agricultural produce cannot reach the consuming cen- 
ters owing to inadequate transport facilities. Farmers in such remote areas 
have, in fact, no good reason for producing a surplus which cannot be 
easily marketed. Under such circumstances, the only means of improve. 
ment open to these people is to export labor to territories where economic 
development is more advanced. 

It would therefore seem that the sector of African agriculture now 
largely outside a wider exchange economy could be greatly advanced 
by linking up the underdeveloped hinterland with the urban and indus 
trial centers of consumption in a closer system of interregional trade. The 
point has now been reached where produce of the hinterland is needed 
for internal consumption, for support of the nonagricultural population 


in industry, mining, trade, public utilities, etc., and as a basis for further 
expansion of local industries. 

The essential points emerging from this brief discussion may now be 
formulated in a more general way. Economic development of Africa on 
a scale sufficient to raise permanently the standard of living of the whole 
population depends, among other things, upon the development of the 
so-called subsistence sector of agriculture, in which, at present, the great 
majority of the people are occupied. Such development must necessarily 
take the form of closer complementary economic relationship between the 
insufficiency developed agricultural sector and the economically advanced 
sector. This is an essential condition not only for the development of the 
subsistence sector, but for the economy as a whole and, in particular, for 
the establishment and expansion of local industry. 

The so-called subsistence sector of agriculture is already under great 
stress, expressing itself in the form of increasing pressure on land te- 
sources and increasing desire and need for money income. This situation 
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calls not only for changes in prevailing systems of production, but also for 
an improvement in transport and marketing facilities. For it can hardly 
be overemphasized that lack of transport and related marketing facilities 
present, in general, the most considerable obstacle to the exploitation of 
the latent opportunities for the development of interregional trade in 
Africa. 

Incentives 


Underlying the foregoing discussion is the tacit assumption that the 
provision of transport and markets would evoke the appropriate response 
of the African peasant, What proof is there, one may ask, that if better 
transport and wider markets were provided, more production would be 
forthcoming? In Western societies economic motivation is fairly general 
and constitutes the main driving force for what is called economic prog- 
ress. How general is economic motivation in economically underdeveloped 


‘countries, and to what extent can it be relied upon to serve the purpose 


of economic development? Indeed, one commonly finds among economists 
the notion that the supply curve of the subsistence producer is backward 
rising,’ ive., the more money you offer the less marketable output you get. 
One used to hear from mine operators in Mexico that higher wages 
merely accentuated absenteeism. Similarly in Africa, one often hears from 
employers of African labor, whether in agriculture, in industry or 
domestic service, that higher pay does not offer a dependable induce- 
ment to greater effort or more regular work. In many underdeveloped 
countries, there is lack of initiative and unwillingness of the peasant. to 
improve his methods of production. 

All this does not necessarily conflict with the available evidence that 
there are people in underdeveloped countries who do respond to eco- 
nomic incentives in the expected way. However, the question is not whether 
some people in underdeveloped countries do or do not respond to money 
incentives; the question is rather how significant this response is in un- 
derdeveloped countries and under what circumstances it operates. Be- 
fe the nature of this problem can be discussed, it is necessary to ex- 
amine first what seems to be and what is really a lack of response to 
economic incentives. 

The problem of economic incentives in its bearing on underdeveloped 
countries may be divided into three broad categories: 


(l) Response to ordinary economic incentives demonstrably normal 


To this category belong not only all cases where supply rises or falls 
in response to prices, but also cases in which lack of response is more 


"See, for example, J. H. Bocke, The Structure of the Netherlands Indian Economy 
New York, 1942, pp. 29-30. 
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apparent than real. For instance, a supply curve for a certain com. 
modity on a certain market day may appear perverse, but it may ap. 
pear so only because the producer has found more lucrative alterna. 
tives. 


(2) Lack of response due to circumstances over which the individual has no 
control 


To this category belong institutional and tribal deterrents such a 
indigenous systems of communal land holding as well as lack of trans. 
port and marketing facilities, Clearly, where lack of initiative o 
response arises from circumstances over which the individual has no 
control the remedy is along the lines of economic and social improve. 
ment. 


(3) Lack of response arising from an economic system in which demand for 
money is a target demand 


The concept of target demand needs some explanation. Briefly, it re- 
lates to the nature of the demand for money in a subsistence or an em- 
bryonic exchange economy. In a developed exchange economy money 
stands for all the things money can buy. The demand for it is nonspecific 
in the sense that money does not have to be embodied in real things, or 
earmarked for any specific purpose, in order to exercise its influence as 
a spur to greater efforts. As against this, the demand for money in a sub- 
sistence or embryonic exchange economy is derived from a demand for 
specific things for which there is a felt need. Once a limited objective 
has been attained, any further exertion to earn money would be meaning- 
less. Such a demand for money may be called a target demand. Ina 
fully developed modern exchange economy, target demand for money,- 
as, for example, when a person makes a special effort to earn additional 
money for a specific purpose—is ordinarily of relatively little economic 
or social significance. But in an embryonic exchange economy, operating 
as it does on the fringe of a developed exchange economy, the amount of 
labor or goods that members of such an economy are prepared to offer 
for sale in the market is determined by the target demand for exchange 
media rather than by price, cost, and profit. There is nothing preverse or 
irrational about such a behavior. 

This issue is discussed in some greater detail elsewhere? in an attempt 
to bring out more clearly the various economic categories influencing 
response to economic incentives in underdeveloped countries, Lack of 
response to economic incentives does not arise from the innate char- 


2. D. Neumark, “Economic Development and Economic Incentives,” The South 
African Journal of Economics, March, 1958. 
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acteristics of the people, but before economic incentives can come into 
play in an embryonic exchange economy there will have to be a general 
and pervading change in social and economic values. 

Such changes are, in fact, taking place. As more and more people in 
underdeveloped countries are drawn into the orbit of a continuous ex- 
change with the outside world, their needs are undergoing radical 
changes. The number of people in Africa, and elsewhere, who respond 
in a positive way to the usual economic incentives is, so far as one can 
weigh the evidence, steadily increasing. To a large extent this growth has 
been the result of opportunities provided by better transport and wider 
markets. 

Large-scale exploitation of minerals has, among other things, led to the 
emergence and rapid growth of urban centers of population and indus- 
trial development, notably in southern and central Africa. There has been 
an exceptionally rapid development in French tropical Africa in recent 
years, mainly as a result of the large investments made in public and private 
enterprise. Although the French achievement has been very impressive 
it is not an isolated case. In other parts of tropical Africa too, the expan- 
sion of crop production for export has given rise to a similar, though less 
rapid, process of urban development. 

All these developments point to significant changes in the social and 
economic life of African countries. One important aspect is the effect of 
African urbanization on agricultural production for local consumption. 
The presence of a nonagricultural population with a relatively high pur- 
chasing power now presents a ready outlet for the so-called subsistence 
crops for local use. In other words, not only export crops but also food 
crops for the local market have become profitable and have thus attained 
the status of cash crops. Moreover, as the local market presents the African 
peasant with new opportunities for earning a cash income, it also frees 
him from too much dependence on a single export crop. Such a develop- 
ment constitutes a new stage in African evolution which is bound to affect 
the whole structure of the primitive subsistence economy. 

As may be expected, the degree and diversity of exchange production 
is related to the distance and transportation facilities to market with ex- 
change production for local consumption assuming very large proportions 
in the immediate vicinities of large urban centers. On the other hand, in 
areas remote from the railroad terminal with poor road and marketing 
facilities, little is grown for overseas export, and the amount of surplus 
disposed of locally is small. Under such conditions, the balance of money 
income has to be earned by the temporary export of labor. Indeed, the 
phenomenon of migrant labor in Africa is closely related to the compara- 
tive lack of transport and marketing facilities, since workers can travel 
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great distances on foot even where little else may reach the market. Thus 
the export of labor, in a to-and-fro migration pattern, from remote and 
least developed areas to market points, has become for many such areas 
the most significant form of exchange with the outside world. 

To sum up, one of the great needs in Africa is a link between the gp. 
called subsistence sector and the rest of the economy. The missing link 
is seen in transport and marketing facilities. This is not to say that the 
governments in Africa do not realize the importance of transport, On 
the contrary, all economic development plans throughout Africa south 
of the Sahara have devoted a substantial part of the planned expenditure 
to transport and communications. Yet the mere development of com- 
munications does not in itself represent a coordinated policy for the de. 
velopment of the subsistence sector of agriculture. Some official policies, 
in fact, have often consisted of no more than road building and other trans- 
port improvements, leaving the rest to take care of itself. In contrast, 
there are those who advocate direct investment in small-scale agriculture 
as a cure-all, without reference to transport, markets, or marketing facili- 
ties. To do no more than build roads is unimaginative; but to do no more 
than invest capital in small-scale farms is blind. In fact, capital spent on 
technical improvement of production may be largely wasted unless trans- 
portation and marketing facilities are made available simultaneously. 
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APPLICATION OF DYNAMIC PROGRAMMING MODELS 
FOR OPTIMUM FARM AND HOME PLANS* 


Laure. D. Lorrscarp O. Heavy 
North Dakota State College and Iowa State College 


ARM and home planning by the Extension services has now become 

well established in most states. Most plans are made for the farm by 
budgeting techniques, with reference usually made for some point of time 
in the future. Ordinarily, the farm plan relates indirectly to the home plan. 
Farmers have become increasingly interested in these plans, and they have 
been productive and useful. They need even wider use and development in 
this day of growing commercialism in farming. 

However, availability of recent empirical tools may extend the amount 
of farm planning which can be done to make plans more realistic. Plans can 
be made more realistic by incorporating time and greater farm-household 
interdependence. Farm and home planners know that both are important 
but have been handicapped in incorporating them into actual empirical 
plans because of the amount of computation involved. However, linear pro- 
gramming procedures and high speed computers promise to help solve this 
problem. Instead of a plan for some point of time in the future, we may 
readily solve for the best plan in a series of years; with the optimum for any 
one year depending on the optimum in other years, on the availability of 
and returns on capital in other years, on the need for household consump- 
tion at different points in time, etc. Based on resource supplies and optimum 
use in previous years, these procedures also can specify the plans for transi- 
tional years required to get to “the future point in time,” as most budgets 
are made up. 

This presentation is an application of dynamic linear programming. The 
model involves solving optimum plans for a series of years where produc- 
tivity of resources in the farm business are related to expenditure needs of 
the farm family. We present only one of the simpler problems being solved, 
in order to make presentation less complex. We first outline the general 
algebraic model; next, we show, by means of a simple example, the structure 
of coefficients used. Finally, we present results from one of the least com- 
plex of several programs computed for an actual Iowa farm family. The 
model used is dynamic only in a Hicksian sense where inputs and outputs 
are dated. It is not dynamic in the sense of variability in prices and co- 
eficients, although the latter has some limited possibilities in computation.! 
Too, we recognize that farmers often would change the sequence of plans, 
after realizing the outcome of plans in a particular year. 


* Journal Paper No. J-3474, Iowa Agricultural and Home Economics Experiment Station, 
Ames, Iowa, Project No. 1135. 

1 Earl O. Heady and Wilfred Candler, Linear Programming Methods, Ames: Iowa State 
College Press, 1958. 
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A Dynamic Model 


A dynamic linear programming model can be developed by merely gy. 
panding the ordinary simplex model. The concept for a dynamic model jj 
to identify, in a Hicksian sense, each coefficient with a particular time 
period. Thus, complete identification of any coefficient in the programming 
matrix refers to row, column and year. For example, aj;, the input-output 
coefficient in the ordinary static model, refers to the amount of the j-th 
resource or restraint used per unit of the j-th activity in a single year or time 
period. In the dynamic model, this notation is supplemented by a super. 
script, k, which denotes a particular year. Each coefficient is now identified 
as af; the amount of the i-th resource used per unit of the j-th activity in the 
k-th year. 

Following this notation, each alternative production process for any one 
year ordinarily is expressed as x;. To identify the activity x; with a par. 
ticular year, in our dynamic model, a superscript k is added to give xj (j 
=1---n,k=1- - - t). Likewise, resource supplies or restraints are ind- 
cated by s;(i=1 - - - m) and becomes sf when reference is made to the ith 
resource supply in the k-th year. Unit returns to activities are denoted as 
cf, to indicate the return for the j-th activity in the k-th year. In terms of 
these notations, the first dynamic programming equation is expressed as: 


1 11 1 1 1 1 1 1 2 2 2 2 
2 2 2 2 k k k k k k 
k k t t 


This equation is complete for the first resource supply in the first year 
(s}). However, when k#1, all af (k¥1) are equal to zero, except those repre- 
senting inter-year capital flows, because activities for year 2 and beyond 
will not use resource supplies from year 1(s;). Therefore, the relevant 
terms (those without zero coefficients) of the above equation become: 


1 | 14 1.4 tie 
(2) S1 > 1X1 + aXe + + AinXn. 


Exception to the above equation occurs for the s;(k=2, 3, - - - , t) that 
represent transfer of net income from one year to operating capital of the 
next year for years 2 through t. The supply of operating capital is increased 
each year by the difference between (a) the net income of the previous year 
and (b) fixed costs and household withdrawals of the previous year. This 
process becomes automatic in the programming operation by including two 
conditions which represent (1) withdrawal of funds for fixed costs and house- 
hold expenditures and (2) transfer of capital between years. An element 
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representing the magnitude of annual fixed costs and household expendi- 
tyres is entered in the resource vector (Po column) to permit a withdrawal 
activity to enter the plan at this exact level. This activity is “forced” into 
the plan at this level for each year by assigning an artificially large ¢; value 
(‘m value) to it. “False profit” so accumulated in the plan is subtracted 
out of the final program. 

The capital transfer between years might be accomplished by several 
methods. Here we accomplish this as follows: 

Any activity produced in the k-th year has a positive coefficient in the 
capital equation for year k but has a negative coefficient in the capital 
equation for year k+1. In simplex calculation, for example, one unit (acre) 
of corn may require $20 of operating capital in year 1 and yield a net return 
(C; value) of $35 in year 1. A unit of this activity produced in year 1 will 
add $20-+$35 to the supply of operating capital in year 2, if the farmer is 
operating from his own funds and need not repay a loan with the $20. Since 
$55 is added to the capital supply of the next year, —55 becomes the coef- 
ficient in the column for the corn activity and the row for capital supply 
in year 2.2 Algebraically, the total supply of operating capital so accumu- 
lated in year k is: 

n—1 

j-l 
where capital is the first resource supply (s:) and xz, is the fixed cost-family 
living activity. 

In terms of the programming model, the set of equations for year 1 can 
now be expressed as: 


Se > + aXe + + + 
(4) 1 1 i 
1 1 1 1 1 1 1 1 1 
Sm > Qm1X1 + Aam2X2 + + &mjXj + + AmnXn 
where s} refers to the capital supply in year 1, - represent 


other resouce restrictions, s,, is the fixed cost, including household consump- 
tion, for year 1 and all a},; are zero for j¥n. 
Remaining equations for years 2 through t are somewhat enlarged in the 
*It should be noted here that only operating capital is transferred between years. If some 


portion of the capital requirement includes investment, only the part used for operating costs 
transferable. 
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s* row because of the capital transfer process. For example, in year k (k 1) 
these equations become: 


k-1 k—1 k-1 k-i k-1 k-1 
k k k k k k 
k k k k k k k k k 
Se 2 AX: aXe +--+ + + 
(5) 
k k k . k k k k 
Sj 2 + aiexe + + + + BinXn 
k k k k k k k k k 
Sm 2 @miX1 + AmeXe + + + AmjXj + + + 
where s¥ refers to the supply of capital, sk --- sk... sk_, represent other 


types of resources which do not have inter-year transfers — st, is the total 
fixed cost, including household consumption, and all = * (in the equation 
for st) entries, indicating additions ito capital from the previous year’s 
production, are negative. Again, all a for jn are zero. 

As in the ordinary static model, x} >0 and the profit function 


a3 11 23 22 
Z = + + + + + CaXn + + + 
22 22 k k k k kk 
k k t t t t t t t t 
+ + + + Coxe + + ¢jx; + + 


is maximized. In this, Z is the maximum present value of future incomes, 
under the constraint that certain fixed costs and family living expenses of 
each year are “just exactly met.” Hence, each element Gf is a discounted 
quantity defined as G=G+(1 +r)* where a is the nondiscounted net 
revenue of the j-th activity in the k-th year. Although it is not done in this 
study, the objective in many studies might be maximization of capital 
values, with activities arranged to express values of resources at the end of 
the relevant period, depending on the optimum program selected. 


Numerical Illustration 


A dynamic linear programming model has been outlined algebraically in 
the above section. This model is numerically illustrated in Table 1 by using 
an oversimplified farm situation. As the problem is set up in Table 1, there 
are two production alternatives (hogs and beef) and two resource supplies 
(capital and labor) for each year. In addition, a fixed cost-family living 
activity and a corresponding restraint are included for each year. The ider- 
tity matrix for disposal activities is not included in Table 1. 
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1. NumericaL TABLEAU For Dynamic LINEAR PRoGRAMMING 


Year 1 Year 2 Year 3 

Cj> 60 36 500 60 36 500 60 36 500 
Resource supplies Hogs | Beef | Fixed | Hogs | Beef | Fixed | Hogs | Beef | Fixed 
‘ costs costs costs 

Po P; P2 Ps; Pa Ps 6 Ps Ps 
Capital 7,000 150 | 120 1 0 0 o| o 0 
Labor 700 20 10 0 0 0 0 0 0 0 
Fixed costs* 3,600 0 0 1 0 0 0 0 0 0 
Capital 0 —210 | —156 0 150 120 1 0 0 0 
Labor 720 0 0 0 20 10 0 0 0 0 
Fixed costs* 4,000 0 0 0 0 0 1 0 0 0 
Capital 0 0 0 0 | —210 | —156 0| 150] 120 1 
Labor 750 0 0 0 0 20 10 0 
Fixed costs* 3,900 0 0 0 0 0 0 0 0 1 
2j 0 0 0 0 0 0 0 0 0 
— 60 | — 36 | —500 | — 60 | — 36 | —500 | —60 | —36 | —500 


* Includes annual withdrawal for family living plus fixed annual business costs. 


For simplicity, the undiscounted returns (¢) per unit of hog and beef 
production are identical in all three years. For actual situations, price cycles 
night be predicted, with net return altered accordingly. At a 6 per cent 
interest rate, the discounted return per unit of hog production is 


$60 
= $53.40 
(1 + .06)? 
in year 2, and 
$60 
(1 + .06)3 


in year 3. Likewise, the discounted returns per nit of beef production in 
years 2 and 3 are $32.04 and $30.23, repectively. 

The fixed cost-family living activity for this example has an arbitrary cf 
value of 500 in all years. The important thing in selecting this c; value is 
that it must be large enough to “force in” the fixed cost-family living ac- 
tivity. That is, an activity is “forced in” when its’ c; value gives an “artifi- 
dally higher return” on capital than other activities. 

Many variations in production alternatives and resource supplies can be 
ued for different years in a dynamic programming model: Family labor 
supplies may increase in future years as children progress in age; the level of 
household expenditures and business fixed costs may change from year to 
year, depending on the family budget; levels of soil fertility may be in- 
creased; etc. The example of Table 1 has variations in both annual labor 
supplies and fixed costs. Although identical production alternatives are 
shown for each of the three years, an empirical model may allow new pro- 
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duction alternatives when the operator’s equity has increased or he ha; 
accumulated sufficient capital. 

Parallel to the algebraic illustration explained previously, the supplies of 
operating capital for years 2 and beyond are determined by the magnitude of 
production in prior years and the amount of fixed expenditures for the year 
concerned. For the example in Table 1, the amount of operating capital in 
year 2 is: number of hog units produced in year 1 times 210, plus number of 
beef units produced in year 1 times 156, minus 4,000—the amount of fixed 
expenditures in year 2. The $210 forthcoming from each unit of hog pro- 
duction is equal to the capital requirement ($150) plus the return ($60) in 
year 1, since the farmer uses his own funds. Likewise, a unit of beef in 
year 1 contributes $120+$36 = $156 of capital to year 2. 

Actually, the method for determining future capital supplies may be 
arbitrarily chosen by the programmer. The method described above is used 
in the problem and solution which follows. One exception to the exact rou- 
tine described occurs when the initial capital requirement includes invest- 
ment in equipment, breeding stock, etc.: the capital requirement for initial 
production then is necessarily higher than for production in following 
periods. Since depreciation and replacement are annual costs, the retum 
or c;* value remains the same for the investment period and following 
periods; only the capital requirement or cash outlay is increased when the 
investment is made. Likewise, capital used for investment in one year is 
not transferred to the capital supply for following years. 


An Empirical Application to an Iowa Farm 


This section is devoted to the application and results of a dynamic linear 
programming model applied to an Iowa farm. The 300-acre central Iowa 
farm is tenant-operated with a 50-50 livestock-share lease. A brief summary 
of the restrictions and production alternatives for the case farm are given 
in Table 2. Input-output data for crop and livestock enterprises were de- 
veloped from detailed cost account records and feed and labor records kept 
by the operator, and by consultation with the farm operator. All planning 
restraints, except the capital supply, listed in the first column of Table 2 
were repeated in equations of each year; the supply of operating capital 
varied from year to year according to the procedure outlined earlier. 


Household expenditures 


In addition to the information in Table 2 and corresponding input-output 
data, projected living costs for the case farm family were needed for the 
programming model used. The planning period chosen for analysis of the 
case farm was eight years. Hence, estimates of total annual living costs were 
required for eight years. To facilitate detailed analysis of household ex- 
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TABLE 2. Summary Farm 


Planning restraints for tenant Production alternatives 
$4,813 Operating capital Livestock: 
972 Tillable acres 2-litter hog system 
677 hrs. Dec.-Jan.—Feb. labor Short-fed heifer calves 
417 hrs. March-Apr. labor Long-fed steer calves 
655 hrs. May-June labor Poultry laying flock 
590 hrs. July-Aug. labor Crops: 
585 hrs. Sept.—Oct.—Nov. labor Rotati Number of 
Managerial ability for production of 80 nie fertilization rates 
hog litters CSbCOM 
Home-grown feeds for livestock CCOM 3 
production co 3 
COM 3 
CCOMM 3 
CCSb 3 


penditures, they are itemized into 10 categories as shown in Table 3. 
These individual cost items were estimated by the farm family with the aid 
of detailed budgetary forms and the counsel of a home economist. The 
family devoted much thought to these. In making up these estimates, the 
family projected planned expenditures for such items as an additional baby, 
aset of encyclopedias, a bicycle, as well as conventional outlays. With a 
categorized list of living costs, adjustments within the budget are more easily 
identified. That is, if living costs are spontaneously decreased or increased, 
because of changes in expected farm income, the per dollar marginal returns 
in the farm business may be useful in determining the exact place to make 
cost changes in the household budget, This routine permits a comparison of 
satisfactions between profits which are measured quantitatively and certain 
intangibles associated with family preferences. 


TABLE 3. Prosectep Livine Costs ror THE CASE Farm FAMILy 


Living costs in dollars for year: 
Item 
1 Q 3 + 5 6 ‘4 8 

Food purchased 1,170 1,260 1,330 1,340 1,350 1,400 1,450 1,450 
Clothing and personals 271 #400 425 425 425 450 450 450 
Household operation 529 550 550 550 550 550 = 550 550 
Repairs and furnishings 125 150 150 150 150 150 150 150 
Health 729 739 829 829 829 850 850. 850 
Recreation 30 100 50 60 75 80 80 80 
Education 32 50 50 250 60 70 70 70 
Giving 185 240 195 200 200 210 210 210 
Auto-family use 125 150 150 150 160 175 175 175 

Income and social security 
taxes 485 458 458 458 458 458 458 458 
Total 3,600 4,087 4,187 4,412 4,257 4,993 4,443 4,448 
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Other costs 


The “fixed expenditure” activity referred to earlier in the dynamic py. 
gramming model includes machinery depreciation, taxes, insurance an| 
added investments, in addition to living costs. The sum of these costs fy 
each year is the fixed amount of funds subtracted from the potential anny;| 
supplies of operating capital for the farm business. 

In Table 4, total annual fixed expenditures are shown for the eight-yex 
period. The figures under household expenditures are transferred directly 
from Table 3. Additional fixed expenditures are as indicated in the thin 
column of Table 4. The “‘added investments” portion of fixed costs refer 
to purchases that do not replace any item in the current inventory. Instead, 
these investments are “added to” the inventory of depreciable goods already 
on the farm. 


TABLE 4. SumMARY OF ProgecteD ANNUAL FIxEp Costs For THE CASE Farm 


* |Total expenses for ma- 
Total household chinery depreciation, Total fixed 


Year number expenditures taxes, insurance and expenditures 
added investments 
Year 1 $3 , 600 $2,536 $6,136 
Year 2 4,087 1,733 5,820 
Year 3 4,187 2,836 7,093 
Year 4 4,412 3,536 7,948 
Year 5 4,257 3,036 7,293 
Year 6 4,393 2,036 6,429 
Year 7 4,443 2,036 6,479 
Year 8 4,443 2,036 6,479 


Case farm results 


Within the planning boundaries just mentioned for the case farm, opti- 
mum farm plans for eight successive years are shown in Table 5. These 
plans were computed by use of the dynamic linear programming model out- 
lined in an earlier section. 

The amount of expected operating capital for each of the eight years is 
shown in the second column; the third column gives the optimum farm plan 
and corresponding returns are shown in the fourth column. Total fixed 
expenditures, as illustrated in Table 4, are listed in the fifth column; the 
difference between farm returns and total fixed charges—the amount added 
to operating capital in the coming year—is indicated in the sixth column. 

Having established the magnitude of operating capital in year 1 and the 
amounts of total annual fixed charges (column 5 in Table 5), optimum farm 
plans, return figures and supplies of operating capital for years 2 through 8 
are all generated by the dynamic programming process. That is, the opti 
mum farm plans for year 1 and successive years actually show the most 
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Taste 5. ANNUAL EXPANSION OF A Dynamic Farm PLAN By INVESTING 
CuMULATING RETURNS® 


Return 
Cumulative Fixed@ minus fixed 
Year operating Farm plan® Return | expenditures 
capital? P (Col. 4 
minus Col. 5) 
1 $4,813 Crops $6 , 822 $6 , 136 $ 686 
45 hog litters 
9 5,499 Crops 7,246 5,820 1,426 
56 hog litters 
3 6,925 Crops 8,088 7,023 1,065 
80 hog litters 
4 7,990 Crops 8,433 7,948 485 
80 hog litters 
17 long-fed steers 
5 8,475 Crops 8,540 7,293 1,247 
80 hog litters 
23 lony-fed steers 
6 9,722 Crops 8,892 6,429 2,463 
80 hog litters 
48 short-fed heifers 
7 12, 185¢ Crops 8,892 6,479 2,413 
80 hog litters 
48 short-fed heifers 
8 14, 598¢ Crops 8,892 6,479 2,413 
80 hog litters 
48 short-fed heifers 


* All capital and return figures are for tenant only, but the farm plan indicates the totai 
production for the farm. 

> Operating capital does not include investment in machinery. 

¢ The long-run cropping plan is established as 115 acres of CCOMMs; and 157 acres of 
CCSb;. 

4 Fixed expenditures including living expenses, machinery depreciation, taxes, insurance 
and added investments. 

* The amount of operating capital required for the plan in these years is $9,579. Hence, the 
amount of capital exceeding $9,579 represents surplus or unused capital. 


profitable sequence for investing increasing amounts of operating capital in 
the farm business. The exact amounts of operating capital for years 2 
through 8 and corresponding plans are dependent on the original supply of 
operating capital, expected returns in each year and total annual fixed 
expenditures. 


Interpreting farm plans 


The amount of operating capital in year 1 is most profitably invested in 
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crops’ and 45 hog litters. (Several crops are produced, but we do not go inty 
the details of their “entry” into the farm plan because emphasis in this 
paper is elsewhere. Similarly, we do not indicate the basis of selection of 
livestock activities from the numerous ones used.) Remaining funds, afte 
sufficient operating capital has been allocated to crops, give highest returns 
when used for hog production. Accordingly, increases in operating capital 
in years 2 and 3 are used for increased hog production. However, buildings 
and managerial ability restrict hog production to 80 litters. When the 
amount of available operating capital exceeds the capital requirements for 
crops and 80 hog litters, the farm plan is expanded by including long-fed 
steers (the optimum plan for year 4). Additional funds at this stage are used 
for increased numbers of steers. This particular expansion is retarded in 
year 6 when the supply of home-grown feeds becomes limiting. Conse. 
quently, short-fed heifers replace long-fed steers in year 6, because heifer 
production gives higher returns to feed as compared to steers. With a con- 
bination of crops, 80 hog litters and 48 short-fed heifers, $9,579 of operating 
capital is required and other scarce resources on the farm are optimally 
utilized. Hence, an increase in operating capital cannot increase returns in 
years 7 and 8, and the optimum farm plan remains unchanged, given the 
short-run restraints imposed in the programming model. In fact, there was 
already a surplus capital of $143 in year 6 which could not be profitably 
used in the farm business. The surplus increased in years 7 and 8. 

As the data of Table 5 indicate, the plan has become “‘stable”’ at the end of 
six years. Hence, only this number of years would have been required for 
this problem. However, the number of years needed to arrive at a plan which 
becomes “‘stable”’ for additional years will depend on several factors: family 
goals, consumption withdrawals, capital availability, opportunities for 
lifting the short-run restrictions on resources and planning, etc. In the case 
presented here, we have not allowed for “increasing the length of run” for 
several restrictions, although we have done so for capital. 


Analyzing household expenditures 


The long-range farm planning in Table 5 establishes important guides for 
appraising household expenditures for the same period. If returns to capital 
are seemingly high when used for the farm business, the family may prefer 
to cut household expenditures to a minimum. As the level of operating 
capital is increased and per dollar returns decrease, the farm family may 
get more satisfaction from increasing household costs and allocating less 
funds to operating capital for farm business. Regardless of what decisions 
are made, a more critical analysis is possible by formulating a household 
budget and deriving long-range farm plans. 


* The optimum long-run cropping plan is established as 115 acres of the CCOMM rotation 
and 157 acres of the CCSb rotation. All crops are fertilized at the highest rate considered. 
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This method of analyzing farm and home plans may be illustrated for any 
one of the years in the planning period. For example, education costs for 
year 4 in Table 3 are increased by $200 over year 3. The case farm family 
earmarked this increased expenditure for a set of encyclopedias. At the time 
the budget was made, the parents thought their children should have access 
to encyclopedias four years hence. Hence, their household budget included 
this purchase in year 4. Now, by re-examining Table 5, one can determine 
the returns to added operating capital in year 5. That is, the dollars and 
cents sacrifice of buying encyclopedias in year 4 can be estimated by com- 
puting the potential return of this investment if it had been used for the 
fam business in year 5. 

The addition to operating capital in year 5 is $485. This added investment 
increased returns $107 ($8,540—$8,433 = $107). The average per dollar 
returns for this added investment is about $.22 (107/485 = .2206). Conse- 
quently, returns could be increased $44 ($200 X$.22=$44) in year 5 by 
allocating the $200 for encyclopedias to the farm business.‘ Similarly, one 
can compute the potential returns in the farm business from reallocating 
other expenditures in Table 3. The critical decision for the family is whether 
ornot they get more satisfaction from extra farm profits than less intangible 
gin from certain household expenditures. 


Use in extension 


The complete process of developing optimum farm plans, projecting a 
household budget and making applied analysis as illustrated above, pre- 
ents a supplementary tool for farm and home planning. Programming farm 
lens, of course, requires both trained help and mechanical aid. Too, formu- 
iting a household budget requires the counseling aid of technicians in that 
particular field. In fact, home accounts are as important as farm records 
then making a complete appraisal of the farm and home unit. 

Although the majority of farms maintain some sort of records (for income 
ax purposes if nothing else), the exact form of data required for linear pro- 
gamming is seldom available. Most cost accounts refer to aggregate ex- 
penditures such as fuel, seed, fertilizer, feed, etc., and there is no indication 
per unit input-output data on an enterprise basis. The seasoned specialist 
nay find adequate information in conventional records for sufficent guid- 
ance to some families. But even then, a long-run planning horizon in- 
torporating specific figures in the projected plans would certainly facilitate 
the specialist in his job and the family in identifying their values and goals. 


‘At first, one may argue that per dollar returns of increased capital in year 5 would be 
‘qual to the marginal returns of increased capital in year 6. However, the optimum plan in 
jear 5 includes the same production until operating capital is greater than $8,765. This capital 
evel gives an optimum plan with 25 long-fed steers. As operating capital exceeds $8,765, 
itifers replace steers. Hence, $200 added to operating capital in year 5 would give a total sup- 
ily of $8,765 and per dollar marginal returns are as already indicated for year 5. 
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Further Possibilities in Farm and Home Planning 


The potential use of applying dynamic linear programming techniques ty 
the individual farm and home unit depends mainly on data availability 
and types of situations to be analyzed. In our example, we have only “one 
way dependence,” since the optimum farm plan depends on the level of 
family living expenditures and fixed costs required in each year. Still keep. 
ing the approach simple, we could have incorporated “two way dependence” 
into the model; with the best combination farm and home plan, one where 
choice on the home side would depend on opportunities on the farm side 
and vice versa. These methods will be outlined elsewhere. 
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ADJUSTING LIVESTOCK—SHARE LEASES TO MEET 
INCREASED CAPITAL REQUIREMENTS 


Howarp L. Hitt AND SypNEy D. STANIFORTH* 
Agricultural Research Service, USDA, and University of Wisconsin 


ARMERS with limited capital who lack family assistance have tradi- 

tionally relied upon leasing, credit, and off-farm employment to get 
control of the resources needed to establish efficient farm operations. But 
while attitudes toward the use of credit have been modified (along with 
expansion of credit facilities), and off-farm employment may have taken 
on more importance as a way of migrating from agriculture than as a way 
of accumulating capital for farm investment, leasing arrangements have 
been relatively slow to change. 

Leasing continues to be important as a tenure arrangement, but where 
neither credit nor family assistance is available or is quite limited, it is 
possible that the resources available through leasing will also be quite 
limited. Under these circumstances the entire income of tenants may be 
needed for family consumption, with few opportunities for future im- 
provement of income through the leasing arrangement. Income opportuni- 
ties of farmers who are most likely to be dependent upon tenancy as a 
means of gaining control of resources may be further weakened as capital 
requirements continue to increase. The purpose of this discussion is to 
aamine changes that might be made in conventional livestock-share leases 
tomeet some of the problems caused by rising capital needs for farming. 


Tenant Capital Problems Under 
Livestock-Share Leases 


The 50-50 livestock-share lease is the most common type of lease in Wis- 
consin, and it is widely used in other Midwestern states as well. The usual 
practice, with local modifications, is for the tenant to furnish the labor and 
machinery and for the landlord to provide the real estate. Productive live- 
stock is furnished jointly. Each party pays all expenses associated with his 
own inputs; all other inputs are shared jointly, as is farm income. 

Under these leasing arrangements, problems in cost-sharing between 
the landlord and tenant are to be expected if there are shifts in the rela- 
tive costs of inputs and shares are not adjusted. In the recent past this has 
ocurred; the cost of inputs furnished by tenants has risen more, propor- 


*The authors wish to express appreciation for helpful comments received from 
Walter E, Chryst and other members of the Land Tenure Section, Farm Economics 
Research Division, Agricultura! Research Service. This report is based on cooperative 
tesearch conducted by the Wisconsin Agricultural Experiment Station and the Farm 
Economics Research Division, Agricultural Research Service, USDA. 
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tionately, than the cost of inputs furnished by the landlord.1 

Another problem more serious than that of cost-sharing can result fron 
rising capital requirements if established practices are used as a basis fy; 
determining the tenant’s share of inputs. Where this occurs, the capital 
needed by tenants to rent farms of adequate size may be so high as t 
seriously restrict their income. Future income of tenants may also be limi. 
ted if opportunities do not exist for savings from current income. 

The slowness with which livestock-share leases have been adjusted fu 
changing capital requirements does not present a serious problem in thos 
cases where other sources of capital are available to serve the needs of 
farmers. Where these sources do not exist, however, an alternative is to 
change the terms of leases to reduce the amount of capital required by 
tenants. 

An example of departure from 50-50 sharing is found in some father. 
son leasing arrangements. The major consideration in these arrangements 
is that the son as a tenant has rather limited resources and that an outright 
gift to make up this deficiency is often neither practicable nor possible 
Thus in some arrangements the son furnishes less than half the inputs and 
receives a proportionately smaller share of the farm income. If the tech- 
niques utilized in these arrangements were applied in “commercial” live- 
stock-share leases, income opportunities of tenants with limited resources 
might be improved. Resource allocation in agriculture might be improved 
as well through wider distribution of farming opportunities. 


Empirical Results 


Budgets were developed for farms of different sizes to permit compari- 
son of the income opportunities of tenants when the rate of tenant sharing 
is varied.* Data for the study were obtained largely from the 1954 Census 
of Agriculture for Wisconsin. State economic areas 6, 7, and 8, which make 
up an important dairy region in southeastern Wisconsin, were selected a 
the area of study since livestock-share leases are commonly used there. 


*McNall shows how the distribution of farm expenses “as per standard 50-50 
lease contract” was almost even in 1939 but was badly out of line in 1950 when 
the tenant carried 61 per cent of the total costs but still received 50 per cent of the 
farm income. P. E. McNall, The Farm Lease, Wis. Agr. Ext. Service Circ. 303, Re- 
vised 1954, p. 4. From 1940 to 1954 the investment on typical eastern Wisconsin 
dairy farms increased as follows: Total farm capital, 170 per cent, land and buildings, 
129 per cent; machinery and equipment, 389 per cent; livestock, 156 per cent; and 
crops for sale, feed and seed, 343 per cent. Wylie D. Goodsell, and others, Farm 
Costs and Returns, 1955... , U.S. Dept. of Agr. Info. Bul. 158, 1956; and Costs and 
Returns, 1930-51, U.S. Dept of Agr., Statis. Bul. 197, 1956. 

*Farm sizes used were averages of Census Economic Classes II through VI. 
Economic Class I farms were not included as this class is open-ended, including all 
farms with gross annual farm sales of $25,000 or more. Budgets derived for Class! 
farms would not be as meaningful as those derived for other economic classes of farms. 
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Census data for all farms were used in the budgets in order to determine 
what income opportunities existed on different size farms aside from ten- 
ure considerations. 

Sharing departs from 50-50 sharing, with the tenant providing less than 
half of the total annual inputs and receiving a correspondingly smaller 
share of farm income. It was assumed that the conditions for equity and 
eficiency of leasing were met in the farm budgets constructed. Estimated 
total net income for each economic class of farm was derived before the 
farm income was divided between landlord and tenant, thus avoiding 
problems that might arise from the sharing of expenses. Estimated levels 
of net farm income are shown in Table 1. 


TaBLE 1. Estimatep Toran Net Farm Incomes, sy Economic Cuass or Farm, 
FOR THREE Economic AREAS IN WISCONSIN, 1954! 


Net farm income 
Economic area Economic class 
VI V IV III II 
Dollars Dollars Dollars Dollars Dollars 
Economic area 6 316 848 2,122 3,718 8,460 
Eeonomic area 7 139 767 2,147 4,341 7,761 
Economic area 8 170 391 1,711 8,711 7,228 


1 Based on the estimated value of all farm products sold as reported in the 1954 Census of 
Agriculture, Vol. 1, Part 7, less total farm operating expenses (not including property taxes) 
atimated from specified farm expenditures reported in the Census and Agricultural Market- 
ing Service production expense data. 


For a labor-share lease, the tenant share is the proportion that family 
hbor was estimated to be of the total annual farm inputs. The value of 
hmily labor was based on Census data for family labor in each economic 
wea, adjusted for seasonal variation and valued at average monthly wages 
‘or hired farm labor of the economic area. The remaining annual farm in- 
puts were the sum of the estimated annual charges on investment in land, 
wildings, machinery, and livestock, including depreciation, interest, and 
ixes, Different levels of tenant sharing were obtained by computing the 
upital needed by tenants, in addition to family labor, to permit equal 
aring by tenant and landlord of the total annual farm inputs on a farm 
aeach economic class. Using these levels of tenant inputs, the tenant 
tare and the net disposable tenant income were then computed for the 
maining economic classes of farms. This procedure permits comparison 
iftenant incomes when tenant shares are varied for each of several levels 
iftenant resources. The results of the budgets are summarized in Tables 
43, and 4. 
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Effect of Lease Adjustment On Tenant Income 


A number of sharing possibilities are shown in Tables 2, 3, and 4, but 
not all situations presented are realistic alternatives for tenants. Farms in 
economic classes V and VI can be disregarded as having capital accumu. 
lation opportunities for tenants. In no instance does the total net farm ip. 
come shown for farms in either of these classes exceed $900 annually (Ta. 
ble 1), and the highest tenant income shown for any level of sharing is less 
than $500 a year. Under most circumstances, family income at this level 
needs substantial improvement to meet minimum standards of consump- 
tion. 


TABLE 2. Tenant Net INcoME ror DirFERENT LEVELS OF SHARING, BY Economic 
Cuass or Farm, Economic AREA 6, WISCONSIN, 1954 


Proportion and amount of total net farm 
income received by tenant 
Resources furnished Unit 
by tenant! Economic class 

VI V IV Ill II 
Labor only Per cent? 51 50 45 40 33 
Dollars® 161 424 955 1,487 2,792 
Labor and $1,400 Per cent 58 56 50 Ad 36 
investment Dollars 150 442 1,028 1,603 $,012 
Labor and $3,700 Per cent 71 66 58 50 41 
investment Dollars 137 472 1,143 1,77 3,381 
Labor and $7,700 Per cent 84 79 72 61 50 
investment Dollars 83 487 1,345 2,085 4,048 


1 Annual tenant labor derived from family labor data reported in 1954 Census of Agricul- 
ture, Vol. 1, Part 7; adjusted for seasonal variation and valued at average monthly wages for 
hired farm labor in economic area 6. Tenant investment based on estimated annual charges 
for total farm investment in economic area 6. 

2 Proportion of total net farm income to be received by the tenant, based on a similar 
sharing of total annual farm inputs. 

3 Net farm income of tenant is the proportion of the corresponding total net income re- 
ported in Table 1, excluding property taxes on tenant investment which were computed at 
the average rate of taxation for economic area 6 in 1954 of .0237. Incomes rounded to the 
nearest dollar. (For example: .58X 316 — (.0237 X 1,400) = 150.) 


Tenant income prospects are much better in the situations shown for 
economic class IV farms where, for tenant shares at or below 50 per cent 
in economic areas 6 and 7, leasing apparently offers limited possibilities 
for tenant savings after consumption expenditures. Conditions for tenant 
savings on class IV farms are less favorable in economic area 8, where the 
tenant would need 50-50 sharing to receive a net income of $800 a year. 

These findings take on greater significance when it is pointed out that 
55.7 per cent of all commercial farms in Wisconsin are in economic 
classes IV, V, and VI. In the area studied, the three lower economic classes 
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TENANT INCOME 


Determined by Size of Farm and Share, Wis., 1954 
PERCENT $ THOUS. 


43 
Tenant my | Tenant net income 


50 
1 
25 
0- 4 4 4 
VI Vv IV Il IL 
ECONOMIC CLASS OF FARM 
ASSUMES TENANT PROVIDES LABOR AND $1,400 INVESTMENT; COMPUTED FOR ECONOMIC AREA 6 
* TENANT SHARE OF TOTAL FARM RESOURCES AND TOTAL NET FARM INCOME 
SOURCE: BUREAU OF THE CENSUS 
U.$. DEPARTMENT OF AGRICULTURE Fy NEG. 58(8)-2528 AGRICULTURAL RESEARCH SERVICE 
TaBLE 3. TENANT Net INcoME ror DirFERENT LEVELS OF SHARING, BY Economic 
Cuass oF Farm, Economic AREA 7, WISCONSIN, 1954 
Proportion and amount of total net farm 
income received by tenant 
Resources furnished Unit 
by tenant! Economic class 
VI V IV III II 
Labor only Per cent? 44 44 41 36 Q7 
Dollars? 61 337 880 1,563 2,095 7 
4 
Labor and $1,500 Per cent 52 50 46 40 30 } 
investment Dollars 43 355 959 1,708 2,300 F 
Labor and $2,700 Per cent 58 55 50 43 32 
investment Dollars 29 370 1,022 1,815 2,432 
Labor and $5,400 Per cent 74 66 59 50 38 
investment Dollars ' 4 403 1,163 2,067 2,846 
Labor and $11,600 Per cent 90 81 75 67 50 
investment Dollars 4 399 1,388 2,686 3,658 


’ Annual tenant labor derived from family labor data reported in 1954 Census of Agricul- 
ture, Vol. 1, Part 7; adjusted for seasonal! variation and valued at average monthly wages for 
hired farm labor in economic area 7. Tenant investment based on estimated annual charges 
for total farm investment in economic area 7. 

* Proportion of total net farm income to be received by the tenant, based on a similar 
sharing of total annual farm inputs. 

* Net farm income of tenant is the proportion of the corresponding total net income re- 
ported in Table 1, excluding property taxes on tenant investment which were computed at 
the average rate of taxation for Economic Area 7 in 1954 of .0192. Incomes rounded to the 
nearest dollar. (For example: 189—(.0192X 1,500) = 48.) 

‘ Negative. 
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include 66.6 per cent of all commercial farms in economic area 6, 50.8 per 
cent in economic area 7, and 37.0 per cent in economic area 8. 

If 50-50 sharing is appraised in terms of its usefulness as a means of 
tenant savings, possibilities are limited primarily to farms in economic 
classes II and III. Economic class IV farms might also be included if con. 
sumption expenditures are sufficiently low. Under 50-50 leases, tenants 
who lack the resources initially to rent an economic class II or III farm 
may expect to be limited in their choice of farms to those on which the 
opportunities for savings are poor at best, unless they have access to credit, 
other sources of income, or some type of assistance.‘ 

The capital problem of tenants can be eased by departing from 50-50 


TABLE 4, TENANT Net INcOME FoR DiFFERENT LEVELS OF SHARING, BY Economic 
Cxiass or Farm, Economic 8, WISscoNsIN, 1954 


Proportion and amount of total net farm 
income received by tenant 
Resources furnished Unit 
by tenant! Economic class 

VI V IV Ill II 
Labor only Per cent? 45 43 42 85 28 
Dollars* 76 168 719 1,299 2 024 
Labor and $1,900 Per cent 54 50 47 40 $2 
investment Dollars 56 160 768 1,449 2,277 
Labor and $2,800 Per cent 58 53 50 42 34 
investment Dollars 46 155 803 1,506 2,405 
Labor and $6,100 Per cent 74 66 60 50 40 
investment Dollars 11 143 912 1,741 2,777 
Labor and $11,000 Per cent 84 78 73 62 50 
investment Dollars 4 98 | 1,042 2,094 8,407 


1 Annual tenant labor derived from family labor data reported in 1954 Census of Agricul- 
ture, Vol. 1, Part 7; adjusted for seasonal variation and valued at average monthly wages for 
hired farm labor in economic area 8. Tenant investment based on estimated annual charges 
for total farm investment in economic area 8. 

2 Proportion of total net farm income to be received by the tenant, based on a similar 
sharing of total annual farm inputs. 

3 Net farm income of tenants is the proportion of the corresponding total net farm income 
reported in Table 1, excluding property taxes on tenant investment which were computed at 
the average rate of taxation for economic area 8 in 1954 of .0188. Incomes rounded to the 
nearest dollar. (For example: .54X170—(.0188 X 1,900) = 56.) 

4 Negative. 


* 1954 Census of Agriculture, Vol. 1, Part 7, 1956. 

“The extent to which income from off-farm employment may be used to supple- 
ment tenant income is not considered here. Although it may be important to tenants 
on small farms, there is no basis for assuming that tenants on economic class IV, V, 
or VI farms have better off-farm employment opportunities than have tenants on 
large farms. But, it is likely that tenants on farms in classes IV, V, or VI have access 
to less credit than do tenants on larger farms. 
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sharing in livestock-share leases. Tables 2, 3, and 4 show that, although the 
tenant share of total farm income declines as a given amount of tenant re- 
sources is combined with an increasing amount of landlord resources, ten- 
ant net income shows substantial improvement. For instance, the tenant 
resources required for a 50-50 lease on an economic class IV farm are 
sufficient for a tenant share of 42 to 44 per cent on a class III farm, de- 
pending on the economic area, with improved tenant income in each in- 
stance. Further improvement in tenant income would be obtained if the 
resources were employed on a class II farm. Alternatives to 50-50 sharing 
on a class IV farm in economic area 6, and their effect on tenant income, 
are illustrated in Figure 1. 

An important difference in alternatives is seen by comparing tenant in- 
come opportunities when more landlord resources are available with the 
income opportunities from investment in a given size farm. Assuming both 
alternatives exist, the best one in terms of tenant income would be to rent 
the larger farm, Although the tenant’s proportion or share of the total farm 
income would be smaller, his income would be greater.® 


Conclusions 


Through the use of family transfers and more liberal credit, progress 
has been made in overcoming the capital shortages of individual farmers. 
But for those farmers without the required family assistance or credit, 
some means are needed to permit opportunities for savings after adequate 
standards of consumption have been met. Changes of the type examined 
here, where the terms of livestock-share leases are adjusted to permit com- 
bining a limited amount of tenant resources with a larger amount of land- 
lord resources, appear to offer some possibilities in this direction. 

How readily changes of this type would be accepted is not known. 
Landlords might be very reluctant to accept changes requiring them to 
provide more resources than tenants. However a possible incentive to land- 
lords, aside from any personal interest there might be in the progress of a 
particular tenant, could exist in the wider choice of tenants that might re- 
sult. This would be important where an opportunity exists to obtain a ten- 
ant with superior managerial ability who has not acquired other resources 
customarily supplied by tenants, ; 

It is unlikely that continuous adjustment in tenant shares would be ac- 
ceptable or even practicable to the extent demonstrated. Rather, it would 
be more feasible to select a few sharing arrangements, such as 30-70 or 
40-60 leases. These shares (with the tenant providing the smaller share) 
could be consistent with good leasing practices and could afford an expan- 
sion of economic opportunities through leasing. 


*The question of deciding how often lease terms should be revised and problems 
created by short duration of leases have not been considered in this discussion. 


MOISTURE UNCERTAINTIES AND FERTILITY 
RESPONSE STUDIES 


Jack L. Knetscu® 
Tennessee Valley Authority 


GRICULTURAL economists have taken part in a number of studies 
designed to determine the economical use of fertilizers in the past 
several years.’ Characteristically, these studies estimate functional rela. 
tionships between crop yields and various fertilizer nutrients, These 
estimates are then used to determine the “most profitable rate” of these 
nutrients to apply under a range of price conditions. However, since the 
response to fertilizer depends upon the level of all other inputs, the optimal 
application derived in this manner has the limitation, in a strict sense, of 
being optimal only for the experimental data from which the estimates 
were obtained. A problem is thus encountered in generalizing to other 
circumstances. Of particular concern here are the generalizations per- 
taining to those unmeasurable conditions occurring after the fertilizer has 
been applied, one of the most serious of these being the range in moisture 
conditions that may subsequently be encountered in the crop season. 
Weather differences may be expected to cause extreme variations in 
the fertilizer-yield relationships obtained over a period of years, making 
the optimal rate of fertilization estimated for one set of weather condi- 
tions inappropriate for a different set. For example, it is expected that a 
crop grown during a year with insufficient moisture will economically 
require less fertilizer than a similar crop grown with ample moisture. 
Since production responses may differ widely from what a farmer antici- 
pates in his planning, due to variations in subsequent moisture conditions, 
it would be helpful to have information on the probabilities of the various 
possible yield outcomes to aid in determining a fertilization program. A 
knowledge of the probability distributions of yield responses for particular 
geographic areas, rather than only the response obtained in one or two 
years, would enable farmers to make better adjustments to overcome the 
effect of this variation. They would then be able to examine both the 
risks and the profits associated with alternative fertilizer rates. 
The necessary information on how responses differ with different cor 


* The author wishes to acknowledge the helpful suggestions of W. L. Parks, 
University of Tennessee; Clifford Hildreth, Michigan State University; and A. N. 
Halter, University of Kentucky; and the University of Tennessee Agricultural Exper: 
ment Station for permission to use yield data. 

* See, e.g., two of the earlier reports: Paul R. Johnson, “Alternative Functions for 
Analyzing a Fertilizer-Yield Relationship,” Journal of Farm Economics, November 
1958, pp. 519-529; and E. O. Heady and John Pesek, “A Fertilizer Production Surface 
With Specifications of Economic Optima for Corn Grown on Calcareous Ida Silt 
Loam,” Journal of Farm Economics, August, 1954, pp. 466-482. 
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ditions can be obtained either by determining a large number of fertilizer- 
yield i2lationships obtained under various moisture conditions or by 
extending the analyses of the production relations, obtained from a 
smaller number of experiments, to encompass these variations.” It would 
sem that the first alternative is less satisfactory because of the large 
number of experiments needed to adequately define a probability dis- 
tribution of outcomes. The alternative of treating moisture as an addi- 
tional “measured” variable in the experiments appears to offer much 
more promise. 

This note is concerned with (1) a means of incorporating into the 
analysis a variable factor measuring the occurence of drought of different 
intensities, which is responsible for much of the yearly variations in 
yields, and (2) the implications that this factor has on determining the 
most appropriate rate of fertilization of a particular nutrient. 


Procedure 


A method of incorporating drought into the analysis of agronomic 
experimental results may be to include a measure of drought in the 
production function used to characterize the factor-product relationship. 
This offers a means of evaluating the effects of drought on yield, on the 
interactions with the other studied variables, and, thus upon the most 
appropriate fertilization program to be used under varied drought con- 
ditions. A history of drought conditions for an area can then be used to 
obtain probabilities of the frequency of occurrence of varying degrees of 
drought, and consequently of yield outcomes. This procedure places the 
production relationships obtained under varying conditions on a com- 
parable basis and permits interpretations to be made in terms of yield 
and optimal fertilization for drought conditions that were not actually 
experienced during the limited course of experimentation.® 

The method is illustrated by using the results of a three-year experi- 
ment on the effects of an annual application of nitrogen on corn yields 
conducted by the Tennessee agricultural experiment station at Jackson, 
Tennessee, in 1954-1956 (Table 1).* 

It can be seen that a high rate of nitrogen application would have been 


*Clifford Hildreth, “Possible Models for Agronomic-Economic Research,” Chapter 
l6, Fertilizer Innovations and Resource Use, edited by E. L. Baum, E. O. Heady, 
|. T. Pesek and C, Hildreth, Ames: Iowa State College Press, 1957. 

*This is somewhat analogous to the method of including rainfall as a variable in 
choosing between no fertilizer and fertilizer, suggested by R. J. Hildreth in “Influ- 
ence of Rainfall on Fertilizer Profit,” Journal of Farm Economics, May, 1957, pp. 
22-524, It also appears to be considerably more useful than arbitrarily assigning one 
response as characteristic of “dry” seasons and another for “good” seasons. 

“W. L. Parks and Jack L. Knetsch, “Corn Yields As Influenced by Nitrogen Level 
ad Drought Intensity,” submitted to Soil Science Society of America Proceedings. 


72 Jack L. KNETscH 


profitable in 1955, little or no in 1954, and some intermediate rate iy 
1956. Farmers faced with these data, and with no additional informatio, 
on how often the different outcomes may be expected are in a Poor posi 
tion to decide upon a fertilization level consistent with their profit and 
risk-aversion motives. 

The intensity of drought occurrence during each of these years was 


1. Yrevp or Corn wits Varyine Rates or NirroGEN Over Turee Years at 
West TENNESSEE EXPERIMENT STATION, JACKSON, TENNESSEE, 1954-1956 


Pounds of Nitrogen Bushels of Grain per Acre (average of four Replications) 
per Acre 1954 1955 1956 
30 26 103 61 
60 21 119 69 
90 21 129 
120 21 132 73 
150 17 138 80 


measured according to the number of drought-days that occurred during 
the growing season. A drought-day is considered to occur when the avail- 
able moisture in the soil reaches a critical level, as estimated from a 
moisture-balance computation of daily rainfall and evapotranspiration 
data. This measure has considerably more meaning as a measure of 
drought intensity than rainfall data in humid areas because of the greater 
recognition of relevant climatic and agronomic factors that determine 
drought conditions.® 


However, in the case of corn, the total number of drought-days occur. 


ring during the growth period does not give an appropriate index of 


°This method of indexing drought uses (1) daily precipitation, and (2) computed 
daily moisture loss (evapotranspiration) to estimate the rate of intake and loss to the 
supply of available moisture present in the soil. It utilizes the principle that the soil 
to a depth of the effective rooting zone of a crop is considered as a moisture reservoit. 
The bookkeeping-type computations are subject to the conditions that the moisture 
level is never less than zero and never exceeds a base value (root depth times water- 
holding capacity of soil). The zero level of available moisture is considered a critical 
point in the moisture supply and each day in which this condition exists constitutes 
a drought-day. 

See C. H. M. van Bavel, “A Drought Criterion and Its Application in Evaluating 
Drought Incidence and Hazard,” Agronomy Journal, 45, 1953, pp. 167-172; C. H. M, 
van Bavel and F. J. Verlinden, Agricultural Drought in North Carolina, North Carolina 
Agricultural Experiment Station, Technical Bulletin No. 122. 

This measure of drought is being used for extensive studies of drought occurrence, 
especially in the Southeast. See van Bavel, “A Regional Approach to the Analysis 
of Drought Incidence.” Sixieme Congres de la Science du Sol, 28, 1956, pp. 167-172; 
individual state studies by Van Bavel and others for Virginia, Georgia, and South 
Carolina; and Jack L. Knetsch and James Smallshaw, The Occurrence of Drought 
in the Tennessee Valley, TVA, Report T 58-2 AE, Knoxville, Tennessee, June, 1958 
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drought severity because of the large difference of the effects on yields 
resulting from drought occurring during different parts of the crop season. 
For instance, a drought occurring during the tasseling period has much 
greater effect on yield than a similar condition occurring during the early 
stages of growth. Because of this, it was necessary to weigh the impor- 
tance of drought in accordance with the time of occurrence during the 
growing season. 

As the relative importance of drought in the different growth periods 
was unknown, an estimation of the weights was necessary. Such an esti- 
mate was made, utilizing separate data for the purpose, by correlating 
drought occurrence with corn yields obtained at various experiment 
stations located throughout the Tennessee Valley region. The results of 
this analysis, which estimates the relationship between drought occur- 
rence and corn yields, are given by the expression: 


(1) Y = 99.04 — 0.096A — 1.376B + 5.232C — 1.736D — 0.403C? 
— 0.146CB — 0.055CD + 0.042BD 


where Y denotes yield and the factors A through D the levels of drought, 
in drought-days, occurring in successive periods throughout the growing 
season.° 

The coefficients of equation (1) were used to assign weights to the 
individual drought-days occurring during the three years of the experi- 
ment, in accordance with the time of occurrence during the crop season. 
The resulting drought index values of each of the crop seasons of the 
present experiment were found to be 127 for 1954, 9 for 1955, and 58 for 
1956. 

The drought index values were considered together with the different 
nitrogen treatments to derive an estimate of the relationship between 
om yield, nitrogen application, and drought level. This relationship, 
expressed as a simple polynomial, is given as: 


2) Y = 92.95 + 0.4834N — 0.0010N? — 0.5981D — 0.0028ND 


"Fifty-two observations were used, and 73 per cent of the variability was accounted 
for in this expression. The period C is the critical period of tasseling, accounting for 
the emphasis placed on this factor. Periods A and B occur prior to tasseling and period 
Deovers the 30 days after tasseling. The signs of the coefficients indicate that as drought 
intensity increases, yield decreases, except in two cases where the effects of these 
periods are taken account of in more than one term. 

A definition of the relationship between corn yield and drought occurrence such 
#s this may be useful for other purposes, such as evaluating the risk element of crop 
yield variability due to drought in determining the feasibility of supplemental irriga- 
tin and other practices used to overcome the effects of drought. For example, it was 
found that corn yields may be expected to have a greater variability due to drought 
in the western portion of the Tennessee Valley than in the eastern parts. The 
coefficients of variability for eastern locations range from 11 to 26, whereas, the 
tange for western areas was found to be from 44 to 56. 
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where Y is the estimated yield in bushels, N is pounds of nitrogen, ang 
D is the drought value.’ The first partial derivative of this equation (2), 
with respect to N, which is set equal to the ratio of the price of N and 
price of corn to determine the economic optimum nitrogen application js 
given as: 


oY 
(3) ON = 0.4834 — 0.0020N_— 0.0028D 


Thus, the optimum level of fertilizer to apply is seen to be a function of 
the drought conditions experienced—which is in keeping with logical 
expectations. 

By means of equation (3) it is possible to determine the most appn- 
priate rate of nitrogen application for any level of drought expected ina 
given area. For example, an application of the results of this study has 
been made using the drought history of Johnsonville, Tennessee. The 
value of corn is assumed to be $1.20 per bushel and nitrogen $0.12 per 
pound. Based on a 30-year record, the average drought expected during 
the crop season in the Johnsonville area has an index of 41.® Inserting this 
value into the derivative, setting equal to the price ratio, and solving for 
N, results in an optimal rate of 121 pounds per acre. This application rate 
is the most profitable rate under the average drought conditions experi- 
enced in the Johnsonville area. The corresponding rate for average 
drought conditions, with similar soil conditions, at Ashwood, Tennessee 
(about 70 miles southeast of Johnsonville), with somewhat less severe 
drought expectations, is 130 pounds per acre.° 

A comparable figure for a less-than-average year, for example the 
worst year expected in five, can be arrived at by obtaining the appropriate 
drought value from historic records and solving as before. ° 


Determining Appropriate Application 


The evaluation of alternative rates can thus be made in terms of the ex- 
pected outcomes. To show an expectation of drought occurrences, the 


* Ninety-seven per cent of the variability among the treatment means was &- 
plained by this equation. As the relation between drought and yield approached 
linearity, a squared drought term was not used in this example. 

A possible additional application of this method may be in utilizing response data 
obtained over a number of years and locations which are not well suited to function 
analysis by having too few, or an inadequate, range of treatments. By adding 4 
climate variable to this array of data in what may be thought of as an incomplete 
factorial type arrangement, it may be possible to obtain response estimates over a 
appropriate range of inputs, and at the same time encompass a measure of drought 
conditions. 

* Estimated from data in Knetsch and Smallshaw, op. cit., p. 53. 

*An unlimited capital situation is assumed for the illustrations used throughout 
the discussion, although this, of course, is not required. It is also assumed that 
similar soil conditions exist at the different locations, and that the differences ate 
only those affecting drought expectations. 
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0-year drought history at Johnsonville was used to determine 10 levels of 
drought intensity that may be expected in the area with an equal proba- 
bility of occurrence of one in 10. It is assumed that a decision between 
application rates is based on 25-pound increments ranging from zero to 
900 pounds per acre. 

The consequences of the farmer’s choice of alternatives associated with 
the various intensities of drought that may be expected to occur may be 
illustrated in a tabulation derived from the prediction equation (2) to- 
gether with a set of relevant prices (Table 2), As indicated by this tabu- 


2. EstImATED ReturRNS ABOVE NITROGEN AND HarvestTING Costs FROM VARIOUS 
Rates or NitroGen UNDER Drovuaut ConpiTIoNs EXPECTED AT JOHNSVILLE, 


TENNESSEE® 
Alternative Index of Expected Drought Intensities 
Rates 

(Lbs./A) 103 74 59 49 40 35 82 27 12 —5 
0 $25.45 $42.55 $51.10 $56.80 $61.55 $64.40 $66.30 $69.15 $ 77.70 % 87.20 
25 26.10 44.15 53.65 650.30 66.00 68.85 70.75 75.50 83.10 94.50 
50 25.80 45.80 56.25 62.90 69.55 73.35 75.25 81.05 89.50 100.90 
75 24.20 46.50 57.90 65.50 72.15 75.95 78.80 82.60 94.00 107.30 
100 21.55 45.30 57.65 66.20 73.80 78.55 80.45 85.20 97.55 111.80 
125 17.50 44.10 57.40 65.95 74.50 79.25 81.15 85.90 99.20 114.40 
150 12.50 41.00 55.25 64.75 73.30 78.05 80.90 85.65 100.85 117.00 
175 7.05 36.50 652.65 63.10 71.65 77.35 80.20 85.52 101.10 118.20 
200 —-1.30 $1.00 45.15 58.55 69.05 73.75 77.55 82.30 99.40 117.45 


§ Prices assumed to be: corn, $1.20 per bushel, and nitrogen, $0.12 per pound. Fertilizer handling and application 
cost of $1.00 per acre plus $0.004 per pound of N was charged for all applied rates. Harvest and handling costs of 
$4.00 per acre and $0.25 per bushel were used. 


lation, the most profitable rate varies from 25 to 175 pounds per acre 
depending upon the degree of drought experienced. 

Given the probability distributions of the outcomes of alternative ac- 
tions, as in the present case where the relevant climatic data are available, 
the choice of rate which maximizes expected money returns is found by 
summing the returns for each rate over all of the drought intensities 
multiplied by the probability for each drought intensity occurring. This 
rate, which can be interpreted as the long-range average payoff, is the 
one returning the greatest profit over all expected conditions—even though 
itwill not be the best for all years. 

The expectation of returns for each of the farmer’s alternatives in the 
present example (Table 2) is: 

0 pounds: $60.22 per acre per year 
25 pounds: 63.29 per acre per year 
50 pounds: 68.84 per acre per year 
75 pounds: 70.49 per acre per year 
100 pounds: 71.80 per acre per year 
125 pounds: 71.93 per acre per year 
150 pounds: 70.92 per acre per year 


175 pounds: 69.83 per acre per year 
200 pounds: 64.29 per acre per year 


These expected returns indicate that a nitrogen application of 125 


| 
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pounds per acre yields the highest return over the range in expected 
drought occurrences. 

The maximum loss in profit resulting from varying the application rate 
by 25 pounds in either direction of the most profitable rate—over a 50. 
pound range—is $1.01 per acre per year. Thus, while there may be con- 
siderable profit loss resulting from using nonoptimal rates in individual 
years, it appears that the repetition of applications over the range of 
expected drought conditions tends to “average out” those years when 
less than the best rate was used with those in which more was used, 
This effect could be expected to be even more apparent when proper 
account is credited for residual fertilizers that may be left in the soil 
following dry years. Furthermore, as drought is only one of serveral fac. 
tors outside the normal range of studied variables causing unexplained 
between-year variance of fertility response, the “averaging out” process 
may become more important as more of these other factors are incor- 
porated into the analysis. 

Although the preceding analysis has indicated that a certain rate will 
maximize profits over time, it does not necessarily follow that this applica- 
tion rate is the most desirable for a farmer, because of the varying utility 
attached to wealth, or cash returns, and the value of averting risk or dis- 
persion of returns. However, given the range of consequences or out: 
comes of selecting among alternatives, such as presented in Table 2, an 
individual would be capable of choosing the rate more nearly resulting 
in the maximum expected value, or utility, depending upon his personal 
utility function, than if he is presented with one set of indicated retums 
with no regard given to the probability of occurrence.?° 


* A choice criterion involving the opportunity losses resulting from not choosing 
the best rate for the ensuing drought conditions, determined on the basis of mini- 
mizing the maximum loss, has been suggested by L. J. Savage and is described in 
John Milnor, “Games Against Nature,” Decision Processes (ed. by R. M. Thall, 
et. al.) New York: John Wiley and Sons, 1954, Chapter IV; and Earl R. Swanson, 
“Experimental Results Applied Commercially,” Journal of Farm Economics, May, 
1957, pp. 382-389. While this has some usefulness, it would seem that if an individual 
is able to choose a rate so as to maximize expected utility, this would include the reasons 
for wanting to minimize loss, and would be a better criterion in this case. 
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THE USE OF JOINT CONFIDENCE REGIONS IN TESTING 
MULTIPLE STATISTICAL HYPOTHESES! 


James N. BoLes AND NorMaAn R. COLLINS 
Giannini Foundation 


ULTIPLE regression continues to be one of the most widely used 
M statistical tools in agricultural economics research. One important 
aspect of regression analysis, however, does not seem to be generally under- 
stood or used—the derivation of a joint confidence region for multiple re- 
gression coefficients and its use in testing multiple statistical hypotheses.’ 
Our objective is (1) to discuss certain statistical issues that commonly arise 
in agricultural economics research, (2) to review related aspects of regres- 
sion analysis, and (3) to propose procedures somewhat different from those 
most commonly used by agricultural economists. 

Statements as to the truth or falsity of specific hypotheses representing 
economic propositions often must be based on sample data. This means that 
the researcher is not able to make statements of which he is completely 
certain. The logic of the customary testing procedure, involving some pre- 
assigned chance of rejecting a hypothesis when in fact it is true, is well ex- 
pressed in the question: “Given a theoretical model which includes assump- 
tions about probability distributions, what is the probability that certain 
deviations from a postulated hypothesis (called the null hypothesis) could 
have arisen by pure chance?’ 

One testing procedure appropriate when only one hypothesis is involved is 
to construct from sample data the conventional interval estimate using a 
confidence coefficient of, say, 1—a. If the requirements of the statistical 
model are met by the problem at hand, the probability is 1—a, considered 
before the sample is drawn, that an interval so constructed will cover the 
true parameter. The statistical test is to accept the hypothesis if the hypo- 
thetical value is covered by this interval. The level of significance of this 
test is 2. This means that following such a procedure results in the rejection 
of a hypothesis, when in fact it is true, a per cent of the time. A fuller expla- 
nation of these statements can be found in any standard statistical text. 


1Giannini Foundation Paper No. 173. 

* Examples of the derivation of joint confidence regions are found in Trygve Haavelmo, 
“Methods of Measuring the Marginal Propensity to Consume,” Journal of the American 
Statistical Association, March, 1947, pp. 105-122 (also included as Chapter 4, Studies in 
Econometric Method, edited by William C. Hood and Tjalling C. Koopmans, New York: John 
Wiley and Sons, Inc., 1953). See also, David Durand, “Joint Confidence Regions for Multiple 
Regression Coefficients,” Journal of the American Statistical Association, March, 1954, pp. 
180-146. 

*Gerhard Tintner, “Significance Tests in Production Function Research,” Resource Pro- 
ductivity, Returns to Scale and Farm Size, Edited by E. O. Heady, G. L. Johnson, and L. S. 
Hardin, Ames: Iowa State College Press, Chapter 14, p. 126. 
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In most problems, however, the agricultural economist is interested jn 
testing a number of hypotheses. For example, hypotheses which have been 
found useful in many production economics research problems fall into 
three categories:* (1) each of the factor inputs has an effect upon the de. 
pendent variable, income; (2) each of the factor inputs has an effect equal 
to that of each of the other factors; (3) the production function is or is not 
linear and homogeneous. 

Such statistical hypotheses are statements about the numerical value of 
certain linear combinations of the several population parameters. 

While this list does not exhaust possible hypotheses which could be con- 
sidered, it does suggest that the researcher may appropriately be interested 
in a procedure to test simultaneously a multiplicity of hypotheses with a 
given set of sample data. It is not generally understood that the probability 
of rejecting a statement for which the entire set of hypotheses is true is 
likely to be greater—and in some cases to be much greater—than the pre- 
assigned probability or level of significance used in forming the conventional 
confidence interval estimate. 

Let us first consider the case where a joint hypothesis is specified prior 
to sampling. One procedure frequently used is to construct conventional 
confidence interval estimates appropriate to each of the several hypotheses 
being tested for joint validity. If the population parameters implied by such 
statements fall within all of the intervals so constructed, the researcher ac- 
cepts the joint hypothesis. An incorrect level of significance may be ascribed 
to the results, however. It will in general be higher, and perhaps much 
higher, than the level of significance associated with each of the individual 
confidence interval estimates. 

The point is that if a researcher wants to test a joint hypothesis he would 
like a test for which the desired level of significance can be ascribed, let 
us say 5 per cent. Simply constructing 95 per cent confidence interval esti- 
mates, in a mechanical fashion, for each of the statements included in the 
joint hypothesis will not assure a level of significance of 5 per cent for the 
joint test. 

Multiple or joint statistical hypotheses can most easily be visualized by 
considering a rectangular coordinate system with each axis corresponding 
to one of the population parameters. A point in this system then corresponds 
to a particular numerical value assigned to each of the population parame- 
ters. All linear parametric statistical hypotheses can then be interpreted as 
an a priori specification that the true parameter point falls within a proper 
subspace of the parameter space. If the hypothesis specifies numerical 
values for all the parameters, the subspace would consist of a point. Other 


4 Ibid., pp. 126-127. 
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hypotheses might correspond to a line or a plane in the parameter space. 

A proper technique for testing a multiple hypothesis would be to con- 
struct a joint confidence region in the parameter space that will cover the 
parameter point 1—a per cent of the time. The testing procedure is then 
to accept the hypothesis only if there is a region in the parameter space that 
is common both to the subspace implied by the hypothesis and to the joint 
confidence region. 

The other case to consider is the situation in which the researcher does 
not, prior to sampling, choose one or several hypotheses to test but allows 
his data to “‘suggest”’ reasonable hypothetical statements. The argument de- 
veloped above can be extended to cover proper testing procedures where an 
ex post selection of a joint hypothesis is made. These involve, as before, the 
determination whether the subspace implied by the joint hypothesis lies 
within an appropriate confidence region. In order that valid inferential 
statements may be made, the derivation of this region should be independ- 
ent of the particular hypotheses finally selected for examination. This is ac- 
complished by constructing a joint confidence region for the population 
parameter point. Then, one can divide all possible hypotheses (single or 
multiple) into two groups—those that imply a population parameter point 
or points within the joint confidence region and those that do not. More than 
this the researcher cannot say. There is no way to discriminate between the 
many different, but inconsistent, hypotheses which individually do not 
counter the information presented by the joint confidence region as to the 
location of the population parameter point. We suggest that if exploratory 
work is to be done, the researcher construct a joint confidence region with a 
specified confidence coefficient and then simply state whether any given 
hypothesis constructed ex post is consistent or inconsistent with the evi- 
dence available. 


Synthesis of Sample Data 


In order to focus attention on statistical issues and to employ graphic 
illustrations, a simple regression model is specified and sample data are 
are generated synthetically. A description of the method used to generate 
the data will make clear the characteristics of the statistical model.5 | 

Column 1 of Table 1 lists preselected and controlled levels of the inde- 
pendent variable, X. These levels are expressed as deviations from the mean 
in column 2. Column 8 lists values of the population regression line 0= Bo 
+B,(X;—X) for Bp =10 and B,=0.5. Column 4 lists numbers drawn from 
a table of random normal numbers having a mean of zero and a variance of 
4. In column 5 corresponding values of the dependent variable are given. 


5 See Appendix for a detailed specification of the statistical model. 
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TABLE 1. SYNTHESIS OF SAMPLE 


x.-X 6;= Bo+B,(Xi—X)* 
1 Q 3 4 5 
Q ~6 + 1.184 8.184 
4 —4 8 1.622 9.622 
6 —2 9 —1.896 7.104 
8 0 10 0.026 10.026 
10 Q ll —2.163 8.837 
12 4 12 —1.683 10.317 
14 6 13 3.778 16.778 


® Bo= 10, B,=0.5. 
> Column 8 plus column 4. 


Conventional Analysis of Sample Data 


It is assumed that only the data in columns 2 and 5 are available to make 
inferences concerning certain population characteristics. The conventional 
confidence interval estimates for values of linear combinations of population 
parameters, as constructed in most research studies using the “‘t”’ statistic, 
will first be developed. Here, these parameters are By and B;. 

The “‘best linear unbiased” estimator of the value of linear combinations 
of population parameters of the form @=a is T where 
ao and a, are arbitrary numbers, b)= Y, and 


Y;(Xi — X) 

> (Xi — X)? 

i=1 


If ajg=1 and a,;=0, T estimates Bo. If ap=0 and a,;=1, T estimates B,. If 
1 and a; = X;—X, T estimates 6; = By+B,(X;—X). 

T is distributed normally with mean, and variance, 
or, where 


2 2 
= 20° Ob, + 


ll 

+ 

| 


o? is the common variance of the Y; and 


6 For this statistical model, T is the usual “least squares” and also “maximum likelihood” 
estimator of @. 
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S22 = — (Xi — X)*. (2) 
N j=1 
S?js an unbiased estimator of o? where 


1 n 
[¥i — bo — bi(Xi — X)]?. (3) 


n — 2 jai 


= 


is an unbiased estimator of where 
2 S? ay? 
Sr = —[ ao? + ). (4) 


A conventional 95 per cent confidence interval estimate of 6=a,)B )+a,B, 
is constructed as follows: 


T—tSr T+ tSr (5) 


where to is the 0.975 percentile of the t random variable with n—2 degrees 
of freedom. For the illustrative example, tp = 2.57. T is a linear combination 
of b) and b; which are themselves linear combinations of the observations, 
Y;. Sr is also a function of the observations. In repeated sampling the in- 
terval estimates will vary since T and Sy are both subject to sampling fluc- 
tuation. If many such samples are taken and intervals constructed in this 
manner, however, approximately 95 per cent of the random intervals so 
constructed will cover the true but unknown population value, 0. 


TaBLeE 2. SELECTED INTERVAL EstTIMATES 


Ao a T* Si** 2.57 Sy | T—2.57S7 |T+2.57S 

1 Q 3 4 5 6 " 8 

B,=0.5 | 0 1 0.516 | 0.052 | 0.589 —0.073 1.105 
By—-6B,=7 1 —6 7.028 | 2.718 | 4.288 2.790 | 11.266 
1 8.060 1.673 | 3.323 4.737 | 11.383 
By—-2Bi=9 1 —2 9.092 | 1.046 | 2.629 6.463 | 11.721 
By+0Bi=10 1 0 | 10.194 | 0.886 | 2.352 7.772 | 19.476 
By +2B,=11 1 2 | 11.156 | 1.046 | 2.629 8.527 13.785 
By+4B,=12 1 4 | 12.188 | 1.673 | 3.828 8.865 | 15.511 
By +6B,=13 1 6 | 13.220 | 2.718 | 4.238 8.982 | 17.458 


*T=10.124 ao+0.516a1. 
$2. =0. 836(ac?+-a;/16). 


Table 2 lists interval estimates of particular linear combinations of Bo 
and B, which may be of interest. The sample value of bo is 10.124; the sam- 
ple value of b, is 0.516. The first line shows the derivation of an interval 
estimate of B,, the regression coefficient. Lines 2 through 8 derive interval 
estimates for points on the population regression line corresponding to each 
of the values (X;—X). These estimates are commonly graphed as in Figure 
l with freehand estimates used for fractional values of a,, (Xi—X). 
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$2 Ts10.124 + 0.516 (x;,-X) 


T 
4 
(x,-) 


Fig. 1. CONVENTIONAL CONFIDENCE INTERVAL ESTIMATES OF POINTS ON THE POPULATION 
REGRESSION LINE PLOTTED IN THE VARIABLE (X, Y)-SPACE 


An Alternative Illustration of Conventional Interval Estimates 


An alternative and somewhat more revealing method of illustration for 
present purposes is to graph these relationships in the (Bo, B;)-space rather 
than the (X, Y)-space. The inequality, 


T — 2.57 Sr < aoBo + a:Bi < T + 2.57 Sr, (6) 


defines a region bounded by parallel straight lines. For example, let a=! 
and a,= —6. Then, any point lying between or on the two lines By—6B; 
=2.790 and B)—6B,=11.266 satisfies (6). It should be emphasized that 
the point whose coordinates are By and B, must lie between or on the paralle 
lines in order for (6) to be satisfied. These two lines are graphed in Figure?. 
Portions of similar boundaries for the other interval estimates listed 
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A 


N 
6A, = 2.790 


(4,A,) = (10, 0.5) 
11.266 


\ 


; 


Fic. 2. CONVENTIONAL CONFIDENCE INTERVAL ESTIMATES OF SELECTED POINTS ON THE 
POPULATION REGRESSION LINE PLOTTED IN THE PARAMETER (Bo, Bi)-SPACE AND CIRCUM- 
SRIBING A JOINT CONFIDENCE REGION. 


Table 2 are also shown in Figure 2. The region circumscribed by this set of 
parallel lines (each representing a particular interval estimate) approxi- 
mates an ellipse centered at (10.124, 0.516) with axes parallel to the By and 
B, axes. The ellipse drawn would result from plotting the set of parallel 
lines representing confidence interval estimates of the population values of 
all possible linear combinations of By and B, of which only a small number are 
shown here. 

Such an ellipse bounds a joint confidence region. It is termed “joint” 
because more than one parameter is involved. In repeated sampling, ellipti- 
al regions so formed will cover the true but unknown population point a 
certain percentage of the time. It is obvious that this percentage must be 
kss than the confidence level of the individual interval estimates which 
bound it. 

So far we have obtained a joint confidence region only after first forming 
number of interval estimates of linear combinations of the two parameters 
3, and B;. An alternative approach is to develop first a joint confidence 
gion for the point (Bo, B;) and then to derive interval estimates of par- 
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ticular linear combinations of By and B, from it. It is clear that every point 
in the (Bo, Bi)-space corresponds to a numerical value for 6=a)By+a,B, 
Consequently, if we can specify the joint confidence region, we are able then 
to select the points within the region that correspond to the largest anj 
the smallest values of 6 for specified values of ao and a;. We will next shoy 
how the joint confidence region may be determined without first obtaining 
explicitly the set of confidence interval estimates which bounds it. 


Derivation of a Joint Confidence Region’ 


If Z) and Z, are independently and normally distributed random yar. 
ables, each having a mean of zero and variance of 1, the random variable 
Z,?+-Z:? is distributed according to x? with 2 degrees of freedom. Let 


bo — Bo)? bi — 
Tb, 
Then, b B,)? 
1 
bo — Bo)? bi — B,)? 
aad ( 0 0) 4+ ( 1 1) (7) 
o?/n o?/nSx 
n(bo — Bu)? + nSx(bi — By)? 
= 
Also 


> [Yi — bo — bi(Xi — X)}? 


i=1 


is distributed independently of Z:?+Z,? according to x? with n—2 degrees 
of freedom. A ratio of two independently distributed x? variables, each 
divided by its degrees of freedom, is distributed according to F. In this 
illustrative example 


n(bo — Bo)? + ~ B,)* 


Fen) = (8) 


~ 


(n—2)o? 


7 For a complete and technical derivation of the relationships described in the remaindet 
of the paper, see Henry Scheffé Lectures on the Analysis of Variance, Berkeley: University of 
California, Associated Students’ Store, 1956. Processed. See also, Durand, op. cit., and Alexan- 
der M. Mood, Introduction to the Theory of Statistics New York: McGraw-Hill Book Compaty, 
1950. 
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But 


n-2; 
Consequently, 
n(bo — Bo)? + nS.(b: — B,)? 


F @,n-2) 992 


(9) 


Now, F) can be selected in such a way that the probability that F(2,,_2) is 
less than Fo is, say, 0.95. Or 


P, [n(Bo —bo)? + — b:)? < 28°Fp] = 0.95. (10) 


The inequality inside the brackets defines all points within or on the bound- 


ary of an ellipse centered at the point (bo, bi). The boundary is defined 
when the equality holds: 


n(Bo — bo)? + nS.(B: — b;)? = 28°F». (11) 


Equation (11) defines a joint confidence region with a confidence coefficient 
of 0.95. If such regions are constructed in repeated sampling, the parameter 
point (Bo, Bi) will be included approximately 95 per cent of the time. 


Construction of Confidence Intervals Subsidiary to the 
Joint Confidence Region 


Having derived a joint confidence region for the parameter point (Bo, B:)? 
the next step is to consider what this region implies with respect to limits on 
the values of linear combinations of By and B,. The problem is to select co- 
ordinates for the point (Bo, Bi) such that the point lies within or on the 
boundary of the elliptical region and such that the function @=a )Bo+a,B, 
ismaximized (or minimized). 

For this simple problem, the solution can be obtained graphically. Note 
that, by specifying alternative values of 0, a family of parallel iso-6 lines is 
generated. Consequently, the graphic solution would be to find the two 
parallel iso-0 lines tangent to the ellipse. 

Two special cases are suggestive. Since the axes of the ellipse are parallel 
to the By and B, axes (there is no cross-product term), the maximum and 
minimum values of Bo are found by setting B, =b,; and the maximum and 
minimum values of B, are found by setting By=bo. These values are: 


Bo = bo + SroW2Fo 
0 boV. (12) 


Bi 2F oF) 


Equations (12) are of the same form as conventional confidence interval 


(7) 
egrees 
3, each 
In this 
(8) 
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estimates. The only difference is that to has been replaced by +/2F,. It can 
be shown that this relationship holds for any linear combination of the 
parameters. Confidence interval estimates based on the joint confidence 


region then, although of the same form as (5), use a different multiplier for 
Sr. 


T — SrvV2Fo < 6 < T + SrvV/2Fo. (13) 


Interval estimates of this type are called “‘subsidiary” confidence intervals! 


Comparison of the Two Elliptic Regions 


So far we have defined two elliptic regions: the first circumscribed by the 
entire set of conventional 95 per cent confidence intervals plotted in the 
(Bo, B:)-space; the second, a 95 per cent joint confidence region for the 
parameter point (Bo, B,). For the synthetic sample data, the two equations 
are, respectively: 


n(Bo — bo)? + nS.(B; — b;)? = 8% 

= 7(Bo — 10.124)? + 112(Bi — 0.516)? = 38.65 
n(Bo — bo)? + — = 28°F, 

= 7(By — 10.124)? + 112(B, — 0.516)? = 67.77. 


(14) 


(15) 


Note that the two equations are of exactly the same form and differ only 
with respect to the constant term (i.e., they are homothetic). Ellipse (15) is 
the larger. 

Recall now that, for any one of the conventional confidence intervals, the 
parameter point can be expected to lie in the band between the parallel lines 
95 per cent of the time. It is clear, however, that the region common to the 
entire set of conventional intervals is smaller than the region between any 
pair of parallel lines. Thus, this region, being less inclusive, will cover the 
parameter point less frequently. In this particular case, it can be shown that 
the elliptical region bounded by the set of all conventional confidence inter- 
vals will cover the parameter point only 88 per cent of the time.° Con- 
sequently, the region common to any subset of conventional interval esti- 
mates (a polygon) will cover the parameter point more than 88 per cent and 
less than 95 per cent of the time. In this case these limits do not differ 
greatly. 

Consider though a regression problem having three independent variables 
and 34 observations. Let us assume that we have formed the set of all con- 
ventional confidence interval estimates of linear combinations of the four 


8 This label was coined by Durand, op. cit. Lawl 
* This calculation involves making a transformation of the F distribution to a beta distri 
bution. The method is discussed in Mood, op. cit., pp. 205-206. 
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parameters, each with a confidence coefficient of .95. In this case the confi- 
dence coefficient associated with the ellipsoid, circumscribed by the entire 
set of these interval estimates is only .60. Here all that can be said about the 
frequency with which a subset of intervals will jointly cover the parameter 
point is that it is greater than .60 and less than .95. Durand has computed 
for varying sample sizes and numbers of independent variables similar lower 
bounds of probability that all conventional confidence interval estimates 
will cover the fixed parameter point simultaneously.!° 


Summary and Conclusions 


The statistical analysis in the preceding sections was restricted to a sim- 
ple illustration with only a single independent variable. The general de- 
velopment for k independent variables is presented in the appendix. Joint 
confidence regions can also be developed for any subset of the k+1 coeffi- 
cients. 

On the basis of the statistical analysis in the preceding sections, the fol- 
lowing recommendations are made. First, if the objective is to test an a 
priort multiple hypothesis with a level of significance, a, then it is appro- 
priate to derive the associated joint confidence region with a confidence 
coefficient, 1—a, and reject the hypothesis only if the subspace specified 
by the hypothesis does not have a region in common with the joint confi- 
dence region. Second, if no hypothesis is specified prior to estimation, it is 
appropriate to derive the joint confidence region in anticipation of testing 
any hypotheses suggested by the sample data. 


0 Durand, op. cit., p. 144. 
1 See Scheffé, op. cit. 


(See following pages for Appendix) 
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APPENDIX 


Definitions: 


Y=(¥i, Ya, Y,)’ 


e=(e1, en) 
C12 Fin 
2 
O12 O2n 
Vy= 


Gin O2n** * On 
A=(ao, a1, *, 


6=A’B 


Statistical Model: 


- B + e 
(n, 1)=(n, k+1) (k+1,1) 1) 
E(e) =0 
E(Y) =X’B 


Vy=V.=E(e e’)= I 
(1, 1) (n, n) 


Results: 


b=(XX/)7XY 
= (XX’)"'XE(Y) 
X/B=B 


| 0 


Dependent variable. 

Each entry a random variable. 
Column matrix. 

Measurements in natural units. 
Prime indicates transpose. 


Independent nonrandom variables, 

Dimension of matrix (k+1, n). 

Measurements as deviations from means 
that is, xin = Xin — Xi. 


Sij = 1/n > XjhXjh- 


hel 
i=1,2,---,k. 
j=1,2,---,k. 

Dimension of symmetric matrix, 
(k+1, k+1). 


Population parameters. 
Column matrix. 
Least-squares estimator of B. 
Column matrix. 

Random error terms. 
Column matrix. 


Variance-covariance matrix of random 
vector, Y. 


oj 
Dimension of symmetric matrix, (n, n). 
A column matrix of arbitrary constants. 


A general linear combination of the 
parameters. 


Mathematical expectation of each error 
term equals zero. 


Random error terms are normally dis- 
tributed with common variance, «, 
and common covariance, 0. They are 
statistically independent. 


Least-squares estimator of B. 


b is an unbiased estimator of B. 


E(T): 
Xiu. Xi2 X13 * Xin 
X= Xe2 Xe3° 
| 
B=(Bo, Bi, Bx)’ 
(B-k 
b= (bo, bi, bx)’ 
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= Variance-covariance matrix of the ran- 
= dom vector, b. 
T=A’'b Least-squares estimator of 0. 


E(T) =A’E(b) = A’B=6 T is an unbiased estimator of 0. 
op=Vr=A'VbA Variance of T. 
=09°A’(XX’) 1A n 
heal 
§?=1/n—k—1(Y¥ —X’b)’(Y —X’b) E(82) =0?. 


S? is an unbiased estimator of o?. 


E(S1*) =o7. 


2 
Sr=S?A'(XX") 1A Sy’ is an unbiased estimator of ov. 
Equation of joint confidence ellipsoid 

centered at b. Fo is the upper (1—a) 
percentile of the F random variable 
(B—b)'(XX’)(B—b) $(k+1)S?Fo with k+1 degrees of freedom in the 
numerator and n—k—1 degrees of 
freedom in the denominator. (1—a) is 

the confidence coefficient. 
Confidence interval estimate of subsid- 


iary to joint confidence ellipsoid. 
andom 


(n, n). 
stants. 
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DISTRIBUTED LAGS, DISAGGREGATION, AND REGIONAL 
DEMAND FUNCTIONS FOR FERTILIZER 


GRILICHES® 
University of Chicago 


PREVIOUS paper presented the hypothesis that the great increase 
in the use of fertilizer in U.S. agriculture could be largely ex- 
plained by the decline in the “real” price of fertilizer. I developed a mode 
for testing this hypothesis and applied it to aggregate U.S. data for the 
years 1911-56.1 This paper reports a further test of this hypothesis: the 
model is applied separately to time series data (1931-56) for each of the 
nine census regions.” Though the results of these calculations indicate the 
existence of important regional differences in the parameters of the model 
they do provide additional support for the hypothesis that changes in 
fertilizer use can be explained by changing relative prices. 

This paper also explores several interesting side-issues. In particular, it 
will discuss some of the statistical problems associated with distributed 
lag models, explore the possible reasons for regional differences in the 
parameters of the model, and investigate the question whether there is 
any gain in the explanatory power of the model from disaggregation, 


The Model 


The model developed in the previous paper can be summarized briefly 
as follows: The desired or long-run level of fertilizer use is a function, 
linear in the logarithms, of the “real” price of fertilizer. “Real” price here 
means the price paid per plant nutrient unit divided by an index of prices 
received for all farm crops. Changes in the logarithm of the actual level 
of fertilizer use are proportional to the difference between the logarithms 
of the “desired” and actual level of use. That is, the actual adjustment 
within any one year is proportional to the amount of “disequilibrium” 
These two statements taken together lead to the estimation of a demand 
function in which the logarithm of actual fertilizer use is a linear function 
of the logarithm of “real” price and the logarithm of lagged fertilizer use. 


* The author is indebted to Yehuda Grunfeld, Marc Nerlove, T. W. Schultz, and 
Lester G. Telser for valuable comments and to the National Science Foundation for 
financial support of this work. 

*Zvi Griliches, “The Demand for Fertilizers: An Economic Interpretation of a 
Technical Change,” Journal of Farm Economics, August, 1958, pp. 591-606. 

* For reports on additional tests of this hypothesis see Zvi Griliches, “The Demand 
for Fertilizer in 1954: An Inter-State Study,” University of Chicago Office of Agti- 
cultural Economics Research Paper No. 5805 (unpublished paper), March 17, 1958, 
and “The Demand for an Input: Plant Nutrients Used on Cotton, 1923-53,” Un- 
published paper, University of Chicago, March, 1958. 
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This type of equation provides estimates of both short- and long-run price 
elasticities and also an estimate of the “adjustment coefficient.”* 


The Variables: Definitions and Sources 


Fertilizer use is measured in terms of the plant nutrients contained in 
the fertilizer rather than by the total weight of all fertilizers used, While 
in the earlier study the nitrogen, phosphoric acid, and potash content of 
all fertilizers was simply added together to arrive at the total plant nu- 
trient tonnage, in this study the individual nutrients are weighted by 
their relative prices before aggregating. As far as total U. S. fertilizer 
use is concerned there is very little difference between a weighted and an 
unweighted aggregate of plant nutrients. However, the three principal 
plant nutrients are used in different proportions in the various regions. 
Moreover, these proportions have been changing over time, and the rate 
of change has not been the same in all the regions. A regional analysis 
must try to take at least some of this into account. The weights used to 
aggregate N, P,O;, and K,O were derived from a regression of average 
1955 U.S. prices of different mixed fertilizers on their respective per- 
centage contents of the three nutrients. To take some account of the 
changing importance of agriculture in the different regions, the weighted 
plant nutrient tonnage was divided by a regional index of cropland used 
for crops. The resultant variable is summarized by the following formula: 


1.62N + .93P + .45K 
Ait 
where i is the index for region, i= 1, .. ., 9; t is the index for year, 
t= 1931, ..., 1956; Ai, is the regional index of cropland used for crops, 
1947-49 = 100; and N, P, and K are nitrogen, phosphoric acid, and potash 


*The model can be summarized in the following set of equations: 
(1) log Y:* = a0+ a: log + ur 
where Y* is the “desired” or “equilibrium” level of use, which if attained would be 
maintained; X is the “real” price of fertilizer, and u is a random disturbance. In addi- 
tion there is the following adjustment equation: 
(2) log Y; — log Yi-s = b(log Y.* — log Y+-1) 0<b<1 
where Y; is the actual level of use and b is the “adjustment coefficient.” Substituting 
(1) into (2) and solving for log Yt, we get 
(3) log Yt = bao + ba: log Xi + (1 — b) log Yin + bur 
This is the function whose parameters are estimated below by the method of least 
squares, 

If one eliminates log Y:-1 from this equation by repeated substitution of lagged 
equation (1), it will become apparent that this is a distributed lag model, where cur- 
tent fertilizer use depends on all past prices, the influence of past prices declining 
geometrically as they recede into the past. For a detailed discussion of such models 
se Marc Nerlove, Distributed Lags and Demand Analysis for Agricultural and Other 
Commodities, Agricultural Marketing Service, USDA, Agricultural Handbook No. 141, 
Washington, June, 1958. 
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respectively.* The logarithm of Y;, is the dependent variable in the folloy. 
ing analysis. 

The regional price paid by farmers for a plant nutrient unit was cq. 
culated by dividing unpublished regional estimates of farmers’ expend. 
tures on fertilizers by the price-weighted regional aggregate of plant 
nutrients described above.’ The result is a Paasche index of regional 
prices paid per weighted plant nutrient unit. Regional indexes of prices 
received by farmers for crops were calculated by dividing the indexes of 
regional total values of 79 crops (72 crops before 1949) by the ARS re. 
gional farm output index for crops.’ The regional “real” price of fertilizer 
Xit, was then defined as the ratio of the regional price paid per plant 
nutrient unit to the regional index of prices received by farmers for crops, 

As computed, the regional prices-received indexes differed very little 
among the regions. However, the calculated regional prices paid pe 
plant nutrient unit differed substantially between regions both in levd 
and movement. This strange result raises some doubts about the adequacy 
of data used in deriving these prices. The regional fertilizer expenditures 
are estimated largely by distributing the estimated U.S. expenditures 
among the regions on the basis of the latest available census year regional 
expenditures, current consumption estimates, and U.S. price information, 
Therefore, except for reflecting the changes between census years, these 
estimates do not really provide an independent estimate of annual changes 
in the regional prices paid. Because of these considerations the analysis 
presented below was repeated substituting the estimated U.S. “real” 
price of fertilizer in each of the regional regressions for the regional real 
price with an improvement in the over-all results.® 

Two aggregate U.S. regressions were also computed for comparison 
purposes. Two, rather than one, regressions were used because the aggre- 
gate variables Y and X could be defined in at least two alternative ways. 


*Plant nutrient use by regions is taken from USDA Statistical Bulletin No. 19 
and subsequent Agricultural Research Service (ARS) releases. The regional indexes 
of cropland used for crops are from USDA, Changes in Farm Production and 
Efficiency, 1956 Summary, ARS 43-55, Washington, August 1957. The price weights 
used in aggregating different plant nutrients are taken from a regression that is 
described in greater detail in the earlier paper. 

*I am indebted to the Farm Income Branch, Agricultural Marketing Service, USDA, 
for the unpublished regional estimates of farmers’ fertilizer expenditures. 

*A Paasche price index can be written as follows (Zpaqn)/(Zpoqn). The prices are 
weighted by current quantities as distinct from the Laspeyres’ index where they relate 
to the base period. 

"The regional values of 79 (or 72) crops are taken from Agricultural Marketing 
Service, USDA, Crop Values, various annual issues. The regional indexes of farm output 
(crops) are from Changes in Farm Production and Efficiency. 

*Probably the best possible way of defining X:: would have been to divide the 
U.S. price paid for fertilizer by the regional indexes of prices received. But the poss- 
ble improvement from a third round of computations was not deemed worth the 
extra costs that it would involve. 
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The first set of aggregate variables used is simply the logarithm of com- 

arable U.S. totals. These will be designated as “U.S.” However, because 
the underlying equations are not linear, but only linear in the logarithms, 
logarithms of a linear aggregate may not be the “right” kind of aggregates 
to use in estimation. If it is believed that the variables are connected by 
functions that are linear in the logarithms of the variables, then geometric 
aggregation may be better than arithmetic aggregation. That is, sums of 
the logarithms rather than the logarithms of the sums should be used as 
the aggregate variables. The second set of aggregates was defined to 
meet this objection. It is simply the sum, over all nine regions, of the 
logarithms of Y and X, and is identified as “U.S.*” 


The Results, their Limitations, and a Statistical Digression 


Table 1 presents the results of two sets of nine regional regressions and 
two aggregate regressions—U.S. and U.S.* The regional regressions 
identified as (a) were computed using the regional estimate of the “real” 
price as one of the independent variables. In the second set of regressions, 
identified as (b), the U.S. series on “real” price are substituted for the 
regional estimates in each of regional regressions. 

Even though the estimates presented in Table 1 indicate substantial 
regional differences in price elasticities and adjustment coefficients, they 
do provide strong support for the hypothesis. A very large proportion ot 
the annual variation in the regional use of fertilizer is explained by this 
very simple model. All the “price” coeficients have the right sign and all 
of them are larger than their standard errors. In set (a) seven regional 
wefficients are over twice as large as their standard errors. In set (b) 
eight out of nine coefficients are more than twice as large as their stand- 
ad errors.1° In both sets there are five coefficients that are more than 
four times as large as their standard errors. These results are especially 
impressive if it is realized that except for the dip from 1931 to 1933, the 
period covered is one of almost continuous increase in fertilizer use 
resulting in substantial multicollinearity between price and lagged 
fertilizer use. In spite of this, a very simple model of demand depending 
on real price and an adjustment process, explains a very high fraction of 
the variation in annual use of fertilizer in each of the nine census regions 
during the period 1931-1956. Moreover, the estimated coefficients are 


*On this point, see Zvi Griliches, “Specification Bias in Estimates of Production 
Functions,” Journal of Farm Economics, February, 1957, pp. 8-20, and the literature 
cited there. 

The large difference between regression (a) and (b) for the Mountain region can 
be attributed to errors in estimates of the prices paid for fertilizer there. There is 
something wrong with the estimated expenditures on fertilizers in the Mountain 
region. They are not consistent with plant nutrient consumption data or the data 
for the other regions. 
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Tasie 1. Demanp Functions For FErtILizER BY REGIONS AND FoR THE U. S., 198]-5 
log Yit=bao+ba: log Xit+(1—b) log Yitst+bur 


Coefiicients of 
Region 


log Xit log Yiu 


New England (a) — .126 .922 
(.100) (.086) 


(b) — .128 -901 
(.080) (.085) 


Middle Atlantic (a) — .216 .908 
(.088) (.049) 


(b) — 185 
(.057) (.048) 


East North Central (a) — .434 .878 
(.087) (.038) 


(b) —.514 .823 
(.097) (.044) 


West North Central (a) — .600 .859 
(.098) (.033) 


(b) —.771 845 
(.154) (.042) 


residu 
South Atlantic (a) — .865 155 . toa | 


(.074) (.065) heger 


(b) — .370 144 take i 
(.064) (.059) orrel 


East South Central (a) — .624 fact ¢ 
(126) wrong 


(b) — 647 pectal 
(.136) (.069) 


West South Central (a) — .657 744 ‘ ‘ ficient 
(.181) (.065) 


(b) — .780 71 
(.155) (.060) 


Mountain (a) .319 
.173) .037) 


(b) — .450 .860 
(.194) (.063) 


Pacific (a) — .659 .796 
(.187) (.050) 


(b) — .408 .841 
(.182) (.067) 


U. S. (log 2) — .893 .816 
(.075) (.048) 


U. S.* (= log) — .612 .838 
(.105) (.044) 
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also consistent with the estimates for the U.S. as a whole dervied from an 
analysis of 1911-1956 data. This previous study indicated a short-run 
price elasticity of about —.5 and a long-run price elasticity of about 
-9,0, values that are well within the range of the regional estimates and 
dose to the U.S. estimates for 1931-56." 

The estimates of the adjustment coefficients are less satisfactory. For 
many regions they are much lower than one would expect on a priori 
gounds, Partly this is the result of the particular period covered by the 
data, a period of almost uninterrupted rise in fertilizer use. But more 
importantly, it is the result of the estimation technique used in getting these 
wefficients, a technique that is likely to result in an upward bias in the 
estimated coefficient of the lagged dependent variable and hence also in 
, downward bias in the estimated adjustment coefficient. The reasons for 
sich a bias are easy to see.’* Surely there is more than just one variable 
that affects fertilizer use, but these other variables have been disregarded 
and lumped together into the residual term. If these variables, however, 
ae like other economic variables, they are not likely to change too much 
fom year to year. Hence they will be serially correlated, inducing a 
srial correlation in the residual term and an intercorrelation between the 
residual term and the lagged dependent variable, all of which leads then 
ta bias in the estimated coefficient of Y;,-,. The introduction of the 
lgged dependent variable into the regression is a very useful device to 
take into account the empirical fact that economic variables are serially 
omelated. Its use as an additional independent variable introduces the 
fact of serial correlation explicitly into our model. But it may be quite 
wong to attribute all of the serial correlation to the adjustment (or ex- 
pectations) mechanism. Some of it may be due to the serial correlation in 
the variables that we left out. If this is the case, the adjustment coef- 
ficient will be underestimated, and some of the sluggishness in the left out 
variables will be attributed to people’s slowness to react to the included 
variables. 


"See Zvi Griliches, “The Demand for Fertilizer: An Economic Interpretation of a 
Technical Change,” op. cit., Table 1. 

"The following three paragraphs parallel the discussion between George Brandow 
aid Mare Nerlove, Journal of Farm Economics, August, 1958. It seemed worthwhile, 
towever, to restate their arguments and to pursue them a little further. 


Hit 


Notes: The figures in parentheses are the calculated standard errors. 
Y—Weighted plant nutrient consumption deflated by an index of cropland used for crops. 
X—Price paid per plant nutrient unit divided by an index of prices received for all crops. 
b—The estimated adjustment coefficient. 
~The estimated long-run price elasticity of demand. 

gressions (a) use the regional value of X as an independent variable. 


gtessions (b) use the U. S. value of X as an independent variable in each of the regional 
Tegressions, 


a) 
1.62 
1,29 
2.35 
1.50 \ 
3.56 
2.90 
4.26 
4.97 
—1.49 
—1.45 
—2.% 
—2,39 
—2.67 
—3.41 
—3.21 
—3.%8 = 
—2.57 
—2.14 
—3.16 
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If a relevant variable Z is omitted from the regression, it can be shown 
that the expected value of the coefficient of Y,-, is given by:* 


E(1 — b) = (1 — b’) + Pytia, 


where b’ is the “true” adjustment coefficient, a, is the coefficient of the 
left out variable Z in the equation relating Y, to X, Z, and Y;-,; and * 
is the coefficient of Y,-, in the “auxiliary” regression of Z on X and ¥,., 
Because of serial correlation in the Y’s and in the Z's, a, and Py,., are 
likely to have the same sign. That is, the correlations between Z and, 
and Z and Y;-, are probably of the same sign.” If this is true, then P,., 
times a, is positive, the estimated 1-b is larger than the “true” 1-b’, and 
b’, the “true” adjustment coefficient, will be consistently underestimated. 

While there are good reasons to believe that the estimates of the adjust. 
ment coefficients reported in Table 1 are too low, this does not necessarily 
imply an overestimation of the long-run price elasticity. It is true that the 
estimate of the long-run elasticity is arrived at by dividing the estimate of 
the short-run elasticity by the estimated adjustment coefficient. If the 
latter is too low, then the estimate of the long-run elasticity will be too 
high. But by a similar argument it could be shown that in absolute terms 
the short-run elasticity may be also underestimated. Therefore the under. 
estimate of the adjustment coefficient will have to be larger than the 


* See Zvi Griliches, “Specification Bias . . .,” op. cit. 

“This is a likely but not a necessary consequence. If Y: is positively correlated 
with Y¢-: and is also positively correlated with Z:, this does not necessarily imply that 
Z; is positively correlated with Y,-1. It will only happen if Zt and Y¢-1 have, in some 
sense, something “in common.” To illustrate this point consider the following simple 
model: 

= aZ+dYiun tu 
Ze = + ve 


and interest here centers on the sign of = Z:Y+-1. Assume that a, c, and d are al 
positive and that the Z’s are independent of all the u’s, and that Z:-: is independent 
of vt. Then 


This will be positive either if (1) 2 ZY-2 is positive; or (2) Z ZrYt-2 is zero bute 
is positive, or (3) if 2 Z:Yt-2 is negative but the second term outweighs the fits. 
Hence the statement that positive serial correlation and the Y’s and Z’s will result 
also in a positive intercorrelation of Zt with Y+-1 may not be true if there is a cyclical 
—_ in the Z’s and Y’s and the two patterns are “out of phase.” That is, if the 1e- 
ationship of Z: with Y:-2 is of opposite sign than that with Y:. Only if condition (3) 
holds is the statement still true. 
(The same argument would apply if a were negative. What one must guard against 
is a reversal in the sign of the relationships of Z: and Y: and Z: and Y;-2). 

* This bias may be quite large. If, approximately, Y:=C-+ a.Z, and also 


Y:=D+(1—b) Yiu, then Z=K+ 


Hence will be on the order 
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ossible underestimate of the short-run elasticity to result in overestimate 
of the long-run elasticity. But there is no a priori reason to assume that 
this would be the case.*® 

A low adjustment coefficient may, however, be due simply to multi- 
clinearity. During the period considered there was relatively little price 
variability. Real price was falling slowly over time, resulting in a sub- 
stantial negative intercorrelation between X and Y,-:. For various reasons, 
partly because of serial correlation in the residuals and partly because of 
errors of measurement in X, Y;-. may be the “stronger” variable and 
“teal” from X. This possibility is supported by the rather high estimated 
correlation between the estimates of a,b and of 1-b. The squared correla- 
tion coefficient is on the order of .7 for most of the regions.’ Also, if the 
set (a) of regressions is compared with the set (b), it will be noticed that 
there is very little improvement in fit in moving from (a) to (b), but in 
many cases there is an increase ‘in the coefficient of X and a reduction in 
the coefficient of Y,-1. This is probably the result of X,.;. being less sub- 
ject to error than the shaky regional estimates, and provides circum- 
stantial evidence for the possibility that Y,-, is stealing from X. 

The suspicion that the lagged dependent variable may be “robbing” 
the price variable prompts the following question: What is the highest 
adjustment coefficient that is consistent with these data? More rigorously, 
what pair of coefficients (the coefficient of price will be varied too) con- 
sisting of the lowest possible coefficient for the lagged dependent variable 
and an appropriately chosen price coefficient could not be rejected at the 
05 significance level? This pair of coefficients can be computed by mini- 
mizing the coefficient of Y,-, with respect to the coefficient of X in the 
test formula for a fixed value of F.’* From this pair of coefficients it is 


*E axb = ax'b’ + Paz, where Px is the coefficient of X in the “auxiliary” regres- 
sion of Z on X and Yt-1. The estimated long-run elasticity, the ratio of E axb to 
1-E(1 —b), is given by 

Eaxb ax’b’ + Pras 


1 — E(1 — b) b’ — Pyias 
The short-run elasticity would be underestimated if Psa. disagreed in sign with ax. 
This would happen if either the left out variable had the same sign as X but was 
negatively correlated with it, or if it had the opposite sign but was positively corre- 
ted with X. For this actually to result in an underestimate of the long-run elasticity 
F, would also have to exceed Pyt-:ax in absolute value. While all this is not very 
probable, it is not impossible. 

"This squared correlation coefficient is given by (cov arb, 1—b)*/(var axb- 
vat 1—b), For the case of two independent variables only, it is equivalent to the first 
order intercorrelation coefficient, but with the opposite sign. 

*A joint confidence region for the coefficients of variables 1 and 2 is given by 


Sidi? + + 
ksy? 


where the s1j’s are the second order moments around the means of the variables, di 


= 
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possible also to compute the associated estimate of the long-run price 
elasticity and see whether it has been decreased substantially by raising 
the adjustment coefficient. 


TABLE 2. REGIONAL DEMAND FUNCTIONS FOR FERTILIZER (b): EstiMATED ADJUSTMENT 
CoEFFICIENTS AND Lone Run Price Exasticities AND “Maximum” (AT THE .05 
LrevEL) ADJUSTMENT COEFFICIENTS AND ASSOCIATED Lone Run Price 


ELASTICITIES 
Estimated “Maximum” Comparable 
Region b a 
New England 10 —1.29 .88 — .86 
Middle Atlantic .12 —1.50 .27 —1.23 
East North Central .18 —2.90 a) | —2.44 
West North Central .16 —4.07 .28 —4.30 
South Atlantic .26 —1.45 .43 —1.99 
East South Central .27 —2.39 .48 —2.02 
West South Central .23 —3.41 41 —2.78 
Mountain .14 —3.21 .38 —2.83 
Pacific .16 —2.57 .34 —%.20 


Table 2 presents the results of such calculations. Column 1 and 2 are 
simply reproduced from Table 1 (set (b)). Column 8 presents the maxi- 
mum adjustment coefficients that are consistent with the data at the .05 
significance level. Column 4 presents estimates of the long-run price 
elasticity calculated by dividing the adjusted short-run elasticity by 
the “maximum” adjustment coefficient. What is evident from this table 
is that inspite the rather low calculated adjustment coefficients, the data 
are actually consistent with coefficients as high as .3 or .4'® Also, and this 


and d; are the differences from the estimated coefficients of 1 and 2 that the formula 
tests for; k is the number of independent variables plus one (in this case k =§); 
su’ is the residual sum of squares divided by degrees of freedom; and Fy, x is 
the appropriate value of Sesdond’s F distribution. See A. M. Mood, Introduction to 
the Theory of Statistics, New York: McGraw-Hill Book Company, Inc., 1950, p. 304, 
for the derivation of this formula. It is desired to maximize d, in this expression with 
respect to d: given a fixed value of F. Differentiating implicitly and solving for d, 
results in: 

di? = and dz: = — (8i2/82)di 
where r:. is the simple correlation coefficient between the two independent variables 
Taking the square root of d,? and subtracting it from the estimated coefficient o 
Yt-, gives the minimum coefficient of the lagged dependent variable consistent with 
the data at the .05 level (Fs,2: at the .05 level is 3.03, k = 3, but the other coefficients 
differ among regions). Having calculated d. from d; one gets the appropriate price 
coefficient and dividing this by the maximum adjustment coefficient—the long-rm 
price elasticity. 

* The usual procedure of looking at one coefficient at a time would have reduced 

the coefficient of Y:-1 only by about two standard errors. Adjusting simultaneously the 
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js the important point, even though some of the adjustment coefficients 
have now more than doubled, the “best” estimate of the long-run price 
elasticity does not decrease by very much. The average increase in the 
adjustment coefficient is about 110 per cent. The average decrease in the 
long-run price elasticity is only about 10 per cent with two regions 
actually showing an increase. It can therefore be concluded that the 
estimates of the long-run price elasticities are not very sensitive to 
changes in the adjustment coefficient. Even though there may be some 
reason to believe that the adjustment coefficients have been underesti- 
mated, this does not necessarily imply a substantial overestimate of the 
long-run price elasticities.”° 


Regional Differences in the Coefficients 


Having discussed some of the statistical problems involved in getting 
estimates of the coefficients and. appraising the validity of these estimates, 
| will turn now to a substantive examination of the regional results. There 
are nine adjustment coefficients and nine short- and long-run price elas- 
ticities, and they differ from region to region.” But there is a pattern in 
these differences and that is what this section is about. 

Two hypotheses about these coefficients seem to be consistent with the 
estimates. The first hypothesis says that the more experience people have 
had with fertilizer the faster will they adjust to price changes. That is, 
areas with a long history of fertilizer use, widespread fertilizer use and 
high levels of fertilization will have higher adjustment coefficients, The 
Spearman rank correlation coefficient between the estimated adjustment 
coefficients (set b, Table 1) and the 1931-56 geometric average of plant 
nutrients used per acre of cropland is .67. The rank correlation coefficient 
between the regional adjustment coefficient and the percentage of all 
farmers reporting expenditures on fertilizers in 1954 is .52. 

The second hypothesis is that the demand for fertilizer is more price 
elastic, in the long run, in regions with low levels of fertilizer use. This 
hypothesis is based on the probable form of the physical relationship be- 


coefficient of X optimally reduces it by close to three standard errors, using the same 
significance levels, This is due to the substantial positive covariance between the two 
coefficients. In these calculations there is a movement along a major axis of the joint 
confidence region for the two coefficients, which is a rather narrow ellipse. 

“This argument does not necessarily hold if it is assumed again that a relevant 
variable has been left out. A “left out” variable will bias the estimates of the variances 
and covariances of the coefficients, and hence also the estimate of the joint confidence 
region ellipse. While this type of bias is very difficult to analyze, there does not seem 
to be any obvious reason why the slope and the area of the confidence ellipse should 
be biased in any particular direction. 

“A covariance analysis rejected the hypothesis that there is no significant differ- 
ence among the regional slope coefficients. 
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tween the level of fertilizer use and crop yields. The effect of additions] 
fertilizer eventually reaches a ceiling and no matter what the price rela. 
tionship would be fertilizer use may not go above a certain level, Pre. 
sumably regions of low levels of use are further away from their “ceilings” 
and hence the same magnitude price change may result in larger per. 
centage changes in fertilizer use there than in the high use areas. The rank 
correlation coefficient between the absolute value of the long-run price 
elasticity (set b, Table 1) and the average quantity of plant nutrients 
used per acre of cropland used for crops is —.50. The rank correlation 
coefficient with the percentage of all acres of cropland and pasture ferti- 
lized in 1954 is —.63, and with the average expenditure on fertilizer per 
farm reporting fertilizer use in 1929 is —.72?? All of these rank correlation 
coefficients have the right sign, many of them are statistically significant 
and the others are close to being so.”* While this evidence is by no means 
overwhelming, it is consistent with these hypotheses about regional dif- 
ferences in the coefficients of demand functions for fertilizer. 


The Gains from Disaggregation 


Dissaggregation to the regional level revealed substantial differences 
among regions in the coefficient of the demand functions. While these 
differences are of some intrinsic interest, they do not, necessarily, cast 
doubt on previous work with total U.S. aggregates. If the purpose were to 
explain the annual changes in total U.S. fertilizer use, it is not obvious 
that it can be done better via the nine regional regressions than by using 
just one aggregate U.S. equation. To test whether the regional regressions 
do a better job of explaining the aggregate one can compare the actual 
U.S. plant nutrient use for the years 1931-1956 with two kinds of predic- 
tions: (1) the predictions from one aggregate equation, and (2) the sum 
of regional predictions, each made separately from its own regional 
regression. Table 3 reports on such a comparison. It presents the squared 
multiple correlation coefficients of the two aggregate U.S. regressions and 
the “implicit” squared multiple correlation coefficients of the aggregated 
regional predictions with the actual U.S. use.** The measures labeled U'S. 


* The regional data on the percentage of all farmers reporting fertilizer expendi- 
tures in 1954 and the percentages of all acres fertilized in 1954 is from the 1954 
Census of Agriculture, Vol. II—ch. IV. The regional data on fertilizer expenditures 
per farm reporting fertilizer use in 1929 are from USDA Statistical Bulletin No. 
191, table 119. 

For nine observations the critical value of the Spearman rank correlation 
coefficient is 0.6, at the 0.05 significance level. See E. G. Olds, “The 5% Significance 
Levels for Sums of Squares of Rank Differences and a Correction,” Annals of Mathe- 
matical Statistics, Vol. XX (1949), pp. 117-118. 

* The two R”s in each row have the same denominator, the variance of actual 
U.S. fertilizer use, but differ in their numerators. The numerator of the first is the 
variance of predicted use from the aggregate equation. The numerator of the second 
is the variance of the sum of regional predictions. 
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and U.S.* differ in the way the regional predictions were aggregated. For 
US.*, the aggregated prediction is simply the sum of the logarithms of all 
nine regional predicted fertilizer use levels. The U.S. aggregate is some- 
what more complicated. The regional predictions, which are in the form of 
predicted log Yir, are converted first into absolute values by taking their 
antilogarithms; they are then multiplied by their regional deflators to get at 
absolute tonnages which are added up to arrive at the total predicted 
U.S. tonnage of plant nutrients; the last figure is divided by the U.S. 
index of cropland used for crops and its logarithm is then the final 
aggregate U.S. prediction based on the regional equations.” 


TasLe3. U. S. Fertixizer Use, 1931-1956: A Comparison or SquareD MottipLe Corre- 
LATION COEFFICIENTS EsTIMATED FROM AGGREGATE DEMAND EQuATIONS AND 
FROM AN AGGREGATION OF PREDICTIONS FROM REGIONAL DEMAND EQuaATIONS 


2 Estimated from a summation 


Dependent Variable Estimated from aggregate of predictions from regional 
regressions regressions 
U.S. (log 2) .983 .982 
U. S.* (3 log) 986 


Note: The aggregated predictions are from regional regressions set (a), Table 1. 


As is easily seen from Table 3 there is no difference between the aggre- 
gate equation and the nine regional regressions in how well they explain 
aggregate U.S. fertilizer use, If the goal here were only to explain aggre- 
sate U.S. fertilizer “history,” nothing would be gained from disaggrega- 
tion to the regional level. It is outside the scope of this paper to explore 
the theoretical reasons for this apparent paradox.” It will have to suffice 
here to indicate briefly why such a result is not unreasonable. The major 
axplanatory variable in the model is the “real” price of fertilizer. While 
there are some regional differences, the annual movements in this variable 
are mostly common to all regions. It is a “synchronized” variable. There- 
fore, if all the subaggregates are affected essentially by the same variable 
then there is not much to be gained from disaggregation, even though the 
regional parameters may be quite different. This is not to deny that a 


® Predicted log Yy. g.« (t)= = log Yx, where log Yi: is the prediction for period t cal- 
tulated from the i-th regional regression. But predicted 


log Yu.s.(t) = log = antilog (log Yi) X Ait 


1 
Av.s.(t) 
where Ai, and Ay, s.(t) are respectively the regional and the U. S. indexes of croplana 
wed for crops. 
*A detailed analysis of this paradox will be presented in a forthcoming paper. See 
Yehuda Grunfeld and Zvi Griliches, “Is Aggregation Necessarily Bad?,” unpublished 
titted paper, Chicago, September, 1958. 
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more complicated regional model could outperform the aggregate equa. 
tion, All that will be claimed here is that if the same level of abstraction ig 
held to, ie. the same form of equation and the same number and simi. 
larily defined variables are used on both levels of aggregation, there i 
no necessary gain from disaggregation. 
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NOTES 
PRODUCERS’ QUASI-SUPPLY DURING STOCK PERIOD 


Boris P. PEsSEK* 
Michigan State University 


UPPLY and demand are such well-developed tools of economic 

analysis that they are more likely to be subjected to minute refine- 
ments than to major innovations. When such innovations occur, they de- 
serve careful scrutiny before being permitted to enter the body of 
economic theory. One such innovation was presented by T. W. Schultz in 
his book on The Economic Organization of Agriculture.’ In this book the 
author devotes one chapter to the “Producer Supply Curve During the 
Stock Period.” At the beginning of this chapter he writes: 
It is necessary, especially in agriculture, to distinguish among three types of 
producer supply. We have the two supply concepts usually employed in 
economic analysis, namely, the supply in the long and in the short run, to 
which we shall add the concept of the supply of producers during the stock 
period... . 


This paper will analyze the new concept proposed by T. W. Schultz, 
point out certain analytical shortcomings of the suggested solution, and 
present an attempted “correct” solution. It will show that both solutions 
basically depart from the Marshallian concept of supply which seriously 
affects the usefulness of the new concept. 


Assumptions and Definitions 


This paper will use all the substantive assumptions and definitions em- 
ployed by Schultz. “Stock period” will designate the time interval during 
which neither variable nor “fixed” costs in production are relevant to the 
supply of producers. “Stock” will be equal to “carry-over plus realized 
production.” To simplify the problem, the influence of expectations will 
be overlooked so that the entire stock, or a predetermined part of it, has 
to be disposed of during the stock period. Though Schultz does not men- 
tion the procedures by which equilibrium is reached in his model, the 
fact that he speaks about one particular price suggests that in his analysis, 
as in mine, no individual sale or purchase can be final unless the total 
quantity demanded at a given price equals the total quantity supplied at 
that price. Finally, the producers are assumed to be consumers of their 
own product. In reality they use it partly for final consumption, partly as a 
taw material for further production. In order not to make the analysis un- 
manageable, the assumption is made that farmers specialize in the pro- 
duction of the commodity under consideration. 


* The author is indebted to T. W. Schultz who made several valuable suggestions. 
om » W. Schultz, Economic Organization of Agriculture, New York: McGraw-Hill, 
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The Problem 


The producers are willing to supply the public with the original sto 
less the quantity they decide to consume themselves. Should the demand 
of the producers happen to be perfectly inelastic with respect to price 
and income, we would obtain an inelastic supply schedule, though the 
quantity available to the public would be smaller than the stock in exis. 
ence. It is, however, much more likely that the demand of the producers 
for the commodity will depend both on the price of this commodity and 
on the level of the producers’ income. The elasticity of demand of the 
producers with respect to price is determined by the (real) incom 
and substitution effects.? The elasticity of demand with respect to the 
money income received by the producers is determined by what is called 
here the received-income effect.* 

The net strength of these effects determines whether the producer 
supply during the stock period is forward-sloping or backward-sloping. 
The task is to work out a set of propositions relating the slope of this 
schedule to several economic variables that are either known or can be 
measured. Accomplishing this, one could substitute known or measurable 
values of these economic variables into the formulae and determine the 
slope of the producers’ supply schedule during the stock period. Knov- 
ing the slope of this schedule can be valuable to the policy maker. 

Schultz comes to the conclusion that: 

(1) the producers’ supply schedule during the stock period “will tun 
back on itself whenever the income elasticity for home produced 
farm products is positive and exceeds the pull of whatever subst. 

tution occurs; 

(2) the schedule will be vertical “when none of the farm products is 
consumed by farm families” or “when the substitution effects ar 

exactly as powerful as are the income effects and their pulls are i 
the opposite directions;” 

(3) and that the schedule will be forward-sloping “whenever the pul 
from substitution within farm household is more powerful than is 
a positive pull from income.” 


* For an excellent brief discussion of these two effects and of the literature dealing 
with them see Fritz Machlup, “Professor Hicks’ Revision of Demand Theory,” Amer 
can Economic Review, March, 1957. 

* The reader should note that the traditional substitution and (real) income effect 
of Hicks are called by T. W. Schultz “substitution effects.” A change in the price d 
the commodity sold by producers leads to a change in the producers’ money incomt 
The response of the producers to this change in the money income is called by 
T. W. Schultz “the income effects.” In an effort to avoid terminological confusi 
I have decided to adhere to the traditional Hicksian terminology and to give to the 
new effect of T. W. Schultz a new name: “the received-income effect.” 

* Schultz, op. cit., pp. 234-235. 
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It will be useful for analysis of these conclusions and, later on, for the 
presentation of the solution, to introduce explicity the indifference curve 
apparatus on which these conclusions are based, The procedure will be: 
first, recapitulate the traditional analysis of the behavior of a consumer 
only; second, add the assumption that this consumer is at the same time a 
producer of the commodity which he consumes. 

Assume that the consumer (Figure 1) has a money income equal to 
OY, and that the price of our commodity is such that he could purchase 
the quantity OA. Under these conditions he would consume the quantity 
OC. Should the price of the commodity rise by, say, 50 per cent, he could 
at most consume OB and he actually would consume the quantity OD. 
The decline of his consumption from OC to OE is due to the substitution 
effect, the decline from OE to OD is due to the income effect. 

However, this man is simultaneously a producer of the commodity. 
Instead of entering the analysis with an income of OY; and ability to pur- 
chase quantity OA, he enters the analysis with the quantity OA and the 
ability to realize OY, income. The assumed change in price enables him 
to realize OY, income instead. Given his indifference map, this will cause 
him to expand consumption from the OD quantity he would have con- 
sumed as a consumer only. He will consume the quantity OF: this in- 
crease is caused by the here called received-income effect. Thus, in his 
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capacity as a consumer the change in price hurts him and causes him t 
decrease consumption. As producer he is benefited by the change in price 
and expands his consumption: 


Original consumption OC 
Consumption after price change OF 
Change due to substitution effect —CE 
Change due to income effect —ED 


Change due to received-income effect +DF 


Whether, after the price change, he will consume more or less (or sel 
less or more) depends on the relative strengths of the substitution, income 
and received-income effects. In the case of an increase in the price of the 
commodity these effects will have the following signs: 


Superior Inferior 

good good 
Substitution effect negative negative 
Income effect negative positive 
Received-income effect positive negative 


Should the commodity be an inferior good, as it is likely to be ina 
rich community, the farmer will always consume less and sell more. The 
fact that the new income line is above the original income line guarantees 
that the received-income effect will always outweigh the income effect 
Should the commodity be a superior good, as it is likely to be in a poor 
community, the received-income effect can be so strong as to override 
the negative pull of the substitution and income effects. 

These results coincide exactly with those of Schultz: “In a rich com 
munity . . . both the income and substitution effects of a rise in the fam 
price contribute to a forward-sloping producer supply schedule. Ina 
poor community . . . the income effects can be, and frequently are, s0 
powerful that they override whatever substitution may occur and give 
rise to a backward-sloping producer supply.” 

However, the difficulty with this analysis is that it first posits a certain 
price change and then studies the response of an individual producer to 
this change. If all the remaining members of the producer’s industry re 
spond as well, total quantity offered for sale will change and the price wil 
change anew. Even if the tastes and resources of the remaining members 
of the industry were exact replicas of the tastes and preferences of ow 
producer, one could not, on the basis of the foregoing analysis, predict 
what the final price or quantity sold will be. 

By making some additions to this arsenal of information a persi@ 


Ibid., pp. 231-32. 
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perhaps can draw some tentative conclusions about the probable slope 
of the supply schedule. If the demand is perfectly elastic, the original 
rise in price must be due to a shift of this demand. The farmer, for 
whom his commodity is a strongly superior good, will sell less of it if his 
income rises; this can happen only if his quasi-supply function has elas- 
ticity between minus one and zero. It is methodologically disturbing to 
realize that one cannot find the sought after supply schedule without 
knowing at least something about this schedule from the start. On the 
other hand, if the original change in price is due to a shift of the supply 
schedule, the farmer cannot get higher income—and thus be exposed to a 
temptation to sell less—unless the demand schedule has elasticity at least 
smaller than minus one, preferably much smaller to allow an income 
high enough to permit the received-income effect to overcome the pull of 
the income and substitution effects. Both of these additional assump- 
tions, justifying the Schultz diagnosis of the shape of the producer supply 
curve, are excessively restrictive, and the entire diagnosis suffers because 
they are never explicitly considered. Where Schultz uses the new tool to 
ative at a policy recommendation for underdeveloped countries threat- 
ened with famine because of the change in supply, the (implicit) assump- 
tion of a strongly inelastic public demand seriously mars the analysis. 


Contruction of a Supply Schedule 


The task is to construct the producers’ supply schedule during the stock 
period. It can be accomplished by the construction of the producers’ 
demand schedule during the stock period. With a given stock available 
for use, the producers will supply at various prices what they will not 
demand at those prices; thus a simple subtraction of the demand schedule 
fom the stock will yield the supply schedule. The demand schedule of 
the producers must be based on all the three effects influencing their 
behavior as demanders: the (real) income, substitution, and received- 
income effects. It is crucial, finally, to make the received-income effect 
depend not on the assumption that the public will buy at the going price 
whatever quantity the producers unilaterally decide to sell (Figure 1), 
but on the actual amounts of money the public is willing to pay for 
various quantities offered to it. In other words, the demand function of 
the general public must be incorporated into our analysis. 

The solution uses a four-cornered diagram (Figure 2). The horizontal 
axis left of the origin O, measures quantity of commodity C; to the right 
of the origin measures price. The vertical axis above the origin O, meas- 
wes price again, while below it income received by the producers is 
measured, The upper right-hand corner is divided in half by a 45° line, 
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which is used solely to deflect any price line from the horizontal to the 
vertical direction.® 

The quantity of the commodity C available for consumption during 
the stock period is assumed to be known and is equal to the distance OA. 
Erect a perpendicular at the point A. Using A as a new origin, draw in 
the upper left-hand corner the public’s demand curve DD for the com. 


Price 


Quantity A 


| / 


Income 


Ficure 2 


modity. On the basis of this demand curve one can calculate the income 
of the producers of commodity C at all possible prices of the commodity. 
The information yielded by such a calculation is plotted in the lower 
right-hand corner; it yields the revenue curve RR.’ 


*To achieve greater realism, one could consider this corner to be the middleman 
corner, in which a curve translates prices paid by the public (vertical axis) into prices 
received by the farmers (horizontal axis). The farmers’ revenue would then be ob- 
tained by multiplying the quantities sold by prices shown on the horizontal axis 
For simplicity assume that the margin of the middleman equals zero. 

‘From this curve subtract the costs of purchased inputs to get net income. Because 
I deal with a stock period, the costs are constant and cannot affect the slope of the 
RR line. For simplicity I am assuming that there are no purchased inputs. 
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The problem now is to summarize in the lower left-hand corner, in a 
yseful way, the tastes and preferences of the producers as demanders. 
For all the producers a person can construct a series of modified Engel 
curves (EE), each one based on a particular price of commodity C. These 
curves show the relationship between the incomes of producers and the 
quantities they will want to retain for their own use.® 

In the upper left-hand corner one can now construct a demand curve 
for producers. Selecting a price P, on the vertical axis originating in A, 
draw a horizontal price line until it reaches the 45° line and continue it 
until it intersects the line RR. This intersection tells what the income of 
the producers would be if the market price equals P,. Now draw a hori- 
zontal line from this intersection until it reaches the EE,, curve. The 
distance of this point from the vertical axis tells how much the producers 
would want to consume of their own commodity were the price of it 
equal to P,. A vertical line erected at the point of intersection will inter- 
sect the original price line. The producers’ demand curve must pass 
through this point I. This process can be repeated for other prices, P;,..., 
P,, yielding points J, K, L, M, and N, respectively. A connection of these 
and many additional points leads to a curve showing how much the 
producers will consume at any particular price. However, if the producers 
consume Oq; at the price P,, they necessarily will sell Aq:. Thus, what is 
a demand curve when we measure quantities from the point O becomes 
a supply curve when we measure quantities from the point A. Equilib- 
rium price and quantity will be determined by the intersection of the 
public’s demand curve DD with the producers’ supply curve SS. 


Properties of the Producer-Demander Supply Curve 


With the help of this analytical apparatus it is now easy to establish 
the slope given to the supply schedule of the producers by some of the 
important possible combinations of the elasticity of the general public’s 
demand and the price and income elasticities of the producers’ demand 
for commodity C, as follows: 

(1) The supply curve must be forward-sloping 

(a) if the public’s demand has elasticity of unity and if there is any 
substitution effect at all. 


*For one producer one could construct the EE curves on the basis of Figure 1. 
Select one particular price, draw a series of income lines and construct an iso-price 
line. This line will show the relationship between the received incomes and the 
retained quantities of commodity C. The income effect and the received-income 
effect operate along these iso-price lines; the same must be true about the EE curves 
derived from them. The distances between the iso-price lines and thus between the 
EE lines reflect the strength of the substitution effect. 
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(b) if the income elasticity of producers’ demand is zero and 
there is any substitution effect at all. 

(c) if the public’s demand has greater than unitary elasticity and j 
producers’ demand has positive income elasticity. 

(d) if the public's demand has less than unitary elasticity and if the 
producers’ demand has negative income elasticity. 

(2) The supply curve must be perfectly inelastic 
(a) if the public’s demand has elasticity of unity and if there is » 

substitution effect. 
(b) if the income elasticity of producers’ demand is zero and if 
there is no substitution effect. 

(3) The supply curve can, but need not, be backward-sloping 
(a) if the public’s demand has elasticity smaller than unity and ij 

producers’ demand has positive income elasticity. 
(b) if the public’s demand has elasticity greater than unity and if 
the producers’ demand has negative income elasticity. 

(4) The supply curve must be backward-sloping if either one of the 
two preceding conditions is satisfied and if there is no substitution 
effect. 

This new set of propositions about the nature of the producers’ supply 

curve is sharply different from the set arrived at by Schultz. 


Special Characteristics of Producers’ Quasi-Supply 


The two orthodox concepts usually employed in economic analysis 
namely, the supply in the long and short run, are quite distinct from ou 
new concept. The Marshallian supply and demand functions are inde- 
pendent of each other. A shift in one leaves the other undisturbed, and 
a new point of equilibrium can be found along the undisturbed schedule. 
This is not so with this new concept. While the producers’ supply can 
move without affecting the public’s demand schedule, the opposite is not 
true. A shift of the demand schedule forces the supply schedule to move 
with it. If the income elasticity of the producers’ demand is positive, the 
producers’ supply will decrease whenever public’s demand increases; the 
new point of equilibrium will be based on a smaller quantity than the 
one indicated for the new equilibrium price by the original supply 
schedule. If the income elasticity of the producers’ demand is negative, 
the supply will increase whenever demand increases; the new point of 
equilibrium will be based on a larger quantity than the one indicated 
for the equilibrium price by the original supply schedule. Under these 
circumstances it is, perhaps, too ambitious to call this schedule the supply 


schedule; producers’ quasi-supply during the stock period appears to be 
a more appropriate term. 
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Policy Recommendations Reconsidered 


At this point it may be useful to reconsider the policy recommendations 
given by Schultz on the basis of his less complete model. As an example 
of a rich community he considers the case of the United States. Various 
statistical studies lead him to infer that the income elasticity for home- 
produced food for farm families is either very low, at zero, or negative. 
Because, obviously, the substitution effects tend to diminish consumption 
of farm products as the price of these products increases, Schultz’s model 
leads to the conclusion that the producers’ quasi-supply schedule is posi- 
tively sloping, while, according to this paper's model, the variables con- 
sidered are not sufficient to establish this proposition. Elasticity of public 
demand greater than unity or an elasticity of public demand smaller, but 
not sufficiently smaller than unity could easily lead to a backward-sloping 
produeers’ quasi-supply.® However, the price elasticity of public demand 
appears to be very low; Schultz elsewhere estimates that it is close to 
25.° When this additional piece of information is substituted into this 
paper's model identical conclusions about the shape of the quasi-supply 
schedule in the United States emerge. 

Somewhat more complex is the case of a poor country, namely, India. 
In 1946 India suffered a serious famine, the immediate causes of which 
were the sudden cessation of Burman rice shipments, a number of local 
crop failures, and the disorganization that existed as an aftermath of the 
war." On the basis of the analysis of the determinants of the producers’ 
supply during stock period—and particularly on the basis of the claim 
that whenever the income-elasticity of the producers’ demand for food 
is high enough, this schedule will slope backwards—Schultz comes to the 
conclusion that “a major factor contributing to the widespread shortage 
of food was the marked increase in the income of the cultivators.”!* The 
price system not only failed to induce the farmer to economize with the 
then scarcer resource, but it actually provided the farmer with means 
sufficient to induce him to use more of the resource than before. Because 
of this failure, the policy-maker is advised by Schultz to abandon his reli- 
ance on the price system and, to avoid famine, use “an increase in taxes 
imposed on the cultivators” or “a system of food procurements by direct 
action based on quotas.”?® 

Consider this case on the basis of the present model. One can con- 
fdently accept Schultz’s claim that the income elasticity of demand for 


* Check propositions 8a and $b on page 110. 
"Schultz, op. cit., p. 839. 

" Ibid., p. 236. 

Ibid., p. 236. 

® Ibid., p. 287. 
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food of the Indian farmer (cultivator) is high, perhaps as high as 1), 
Once again, however, this is not a sufficient condition for a backward. 
sloping supply schedule. In the Indian conditions (high income elasticity 
of farmers’ demand) the quasi-supply cannot be backward-sloping if the 
public’s demand for food happens to be elastic with respect to price, It 
can be backward-sloping if the public's demand is inelastic, and it mug 
be backward-sloping if, in addition, there is no substitution effect. What 
strength can these two key additional variables have in India? The sub. 
stitution effect is not likely to be very strong when dealing with such a 
broad category as food. Perhaps one can safely ignore it. If so, then the 
slope of the quasi-supply schedule depends on the shape of the public’ 
demand for food. With the information available a person can, at best, 
reach an informed guess. 

The Indian urban population spends more than 60 per cent of its income 
on food; some other expenditures are of such nature that they cannot be 
adjusted rapidly (rent, taxes). Under these conditions the elasticity of the 
demand for food is unlikely to be high: it will be probably close to one, If 
so, then Schultz’s conclusion that the quasi-supply schedule is backward- 
sloping should be rejected. However, in the case of serious famine like the 
one in 1946, normal behavior can hardly be expected. Demand for food 
at such a time will not depend only or predominantly on current income. 
It is very likely that it will depend on liquid assets, and especially on the 
substantial stocks of ornament (silver, gold) that form the major part of 
the liquid assets of the typical Indian family. When this fact is taken into 
consideration, it is perfectly conceivable that, in extremis, the demand for 
food is highly inelastic. The obvious physiological reasons provide the 
incentive and the liquid assets provide the wherewithal. 

Thus, the conclusions based on the Schultz analysis of the “producers 
supply” and on this paper’s analysis of “producers’ quasi-supply” coincide, 
This agreement, however, is rather fortuitous. It so happened that in 
both cases the public demand function appears to have a shape that does 
not vitiate conclusions reached without any explicit consideration of this 
shape. There is, however, no certainty that in other cases we would be 
similarly fortunate. 


Conclusion 


Relaxing the rigor of the Marshallian assumptions gains greater get- 
erality for the producers’ quasi-supply schedule during the stock period, 
at the cost of a substantial price in terms of predictive power, Autono- 
mous shifts in demand necessitate concurrent shifts in the quasi-supply 
and make any predictions based on less than complete statistical evi- 
dence—which economists are unlikely to have—exceedingly dubious. 
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Changes in the size of stock available for use can, on the other hand, be 
handled relatively fruitfully. It is fortunate that in agriculture, for which 
this tool was devised by Schultz, stock changes are of much greater im- 
portance than demand changes. Thus, producers’ quasi-supply curve ap- 
pears to be a useful tool of analysis for agricultural economics. 


INFORMATION ABOUT PRICE AND INCOME ELASTICITY 
FOR FOOD OBTAINED FROM SURVEY DATA* 


JaMEs DuNCAN SHAFFER 
Michigan State University 


HE PROBLEMS of obtaining and analyzing data to obtain income 

and price elasticity estimates for food are well-known. Obtaining 
a reliable measure of changes in consumption of all food is a problem 
in aggregation with no apparent solution.’ The elasticity concepts involve 
the ceteris paribus assumption, and it is impossible to include “all other 
things” in an analysis, let alone hold them constant. In addition there are 
the statistical problems of auto correlation and those involved in forcing 
the data into a particular functional form. 

Theoretically data obtained by asking consumers what they would do 
under given circumstances should yield elasticity estimates more con- 
sistent with elasticity definitions. The problem is people probably do not 
know what they would do under different circumstances. Thus, their 
answers cannot be used to predict what they would actually do. There is, 
of course, no way of testing this hypothesis because it is impossible to 
fnd a situation where “all other things would be the same” even for a 
single family. What a family would actually do in two different time 
periods with different income or prices might vary considerably from 
what they said they would do if faced with these incomes or prices. 
However, the difference could also be due to changes in “other things.” 

Even though answers to hypothetical questions cannot be accepted as 
perfectly reliable estimates of what would happen in reality, they may 
ofer some useful clues just as statistical demand analyses probably offer 
some useful indications of the possible nature of the elasticities they pur- 
port to measure. It is in this spirit that the data in this report are offered. 


The Survey 


The data for this study were obtained from a survey conducted in the 
spring of 1956 and conducted primarily for another purpose. The ques- 


*Journal Article No. 2354 from the Michigan Agricultural Experiment Station. 
‘See, for example, T. W. Schultz, The Economic Organization of Agriculture, New 
York: McGraw-Hill Book Co., Inc., 1953, p. 46. 
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tionnaire comprised 37 questions dealing with family characteristics, fog 
buying and television, and involving short answers—i.e., checking one of 
several alternatives or supplying a figure. The sample was selected by 
taking every n“* address from the city directory of Lansing, Michigan 
The questionnaire was mailed to selected addresses with one mail follow. 
up. Fifty-five per cent of the 2,103 completed questionnaires were rt. 
turned by mail.*? An attempt was made to interview in person all of the 
nonrespondents. 


1. Per Cent or Famities Sain TotEy WOULD Increase Foop 
EXPENDITURES WITH A $10 INCREASE IN INCOME RELATED TO SIZE oF 
Famity, Famity Income, AGE or HOMEMAKER, AND 
EpucaTIon oF HOMEMAKER 


a. Size of family Per cent b. Disposable family income Per cent 
1 member 12.2 $ 0-2,000 21.9 
2 members 8.9 2,001-4 000 19.7 
3 or 4 members 24.4 4,001-5 , 400 19.2 
5 or more members 25.9 5 ,401-7 ,000 13.1 
Chi square value 83.2 7,000 & over 7.6 
Degrees of freedom 3 Chi square value 28.8 
Degrees of freedom 4 
c. Age of homemaker Per cent d. Education of homemaker Per cent 
Under 30 21.0 0- 8 years 22.0 
31-45 17.3 9-11 years 16.5 
46-60 a1.7 12-13 years 14.6 
Over 60 15.5 14 or more 14.5 
Chi square value 15.4 Chi square value 10.8 
Degrees of freedom 3 Degrees of freedom 3 


Change in Income 


The question was asked “If your 1955 income had been $10 a week 
higher than it actually was, do you think you would have spent more for 
food? If yes, by how much more a week?” Of those responding to the 
first part, 16.5 per cent checked “yes” and 83.5 per cent “no.” 

The responses were related to several family characteristics. Statisti- 
cally significant differences in response were found (based upon a Chi 
Square test and a 5 per cent critical confidence level) according to the 
following characteristics: family income, size of family, age of home 
maker, education of homemaker, and which members of the family were 
employed. See Table 1. 

Data relevant to the income elasticity as related to levels of family 
income are summarized in Table 2. The increased food expenditure 


* Questionnaires were obtained from over 90 per cent of the families in the initid 
sample. However, not all respondents answered all of the questions. 


Inco 
Grouy 


£2,000 or 
2,001- 
4,001- 
5,401- ' 
7,001-1 


Over $10, 
Total Sar 


* Inco! 
Expe 


The 
low in 
also b 
duced 
to spe 
farm 


The 
per we 
homet 
10 per 
If mor 
same ¢ 

In 
“more 


amoun 

3 per 

96 pe 

estima 

mated 

differ § 

had a 

this, it 

in eacl 

this pa 
TABLE 


, food 
ne of 
ed by 
higan, 
ollow. 
Te re. 


of the 


week 
yre for 
to the 


tatisti- 
a Chi 
to the 
home- 
y Were 


family 
diture 
e initial 


Notes 115 


amounted to 9 per cent of the food bill for low-income families and only 
3 per cent for high-income families. The average for all families was a 
26 per cent increase in total food bill. Since $10 a week represented an 
estimated average increase in income of 10 per cent, the average esti- 
mated income elasticity for all families was .26. The elasticity did not 
differ greatly among income groups except that the highest income group 
had a substantially lower elasticity—approaching zero. In interpreting 
this, it should be remembered, however, that the great majority of families 
in each income group indicated income elasticities of zero in respect to 
this particular change in income. 


TasLe 2, RELATIONSHIPS OF ExPRESSED CHANGES IN Foop ExPENDITURES IN RESPONSE 
to A HyporHeticaL $10 A WEEK INCREASE IN INCOME TO 
LEvELts or Famity IncomE 


Increase Esti- 
Average Average per 
expected in | Estimated cent o! 
| | | | | average | | | 
Group* weekly foo: family income 
reporting expendi- food billt the 810 family 
ture bill increase is ticity 
#,000 or less 162 $1.12 $12.46 9.0 $ 1,500 35 -26 2.1 
2,001- 4,000 359 .68 17.74 3.8 -22 2.8 
4,001- 5,400 479 .69 22.01 $.1 4,700 ll .28 3.4 
5,401- 7,000 877 -40 24.10 1.6 6,200 8 -20 3.6 
7,001-10 000 281 .28 26.25 8.500 6 3.8 
Over $10,000 102 .08 28.87 38 12,000 + .08 3.6 
Total Sample 1,760 57 21.60 2.6 5,200 10 -26 8.2 


* Income after Federal incomes taxes. 
t Expenditure for food eaten at home. 


The data indicate expenditures for food at retail level, and show very 
low income elasticity at farm level, probably less than .15. There may 
also be greater differences in the income elasticities for the farm-pro- 
duced part of the expenditures since the higher income groups are likely 
to spend a larger proportion of their increased expenditures on the non- 
farm produced services. 


Adjustments to Changes in Food Prices 


The question “About how much did your household spend for food 
per week in 1955, not including money spent for meals eaten away from 
home?” was asked. This was followed by “If prices of food had averaged 
10 per cent higher would you have spent more, less, or the same amount? 
If more or less, by about how much a week?” The next question was the 
same except that it referred to lower prices. 

In response to the question about higher prices 47.3 per cent replied 
more” indicating an inelastic demand, 4.8 per cent said “less” indicating 
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an elastic demand and 47.9 per cent said they would spend the same 
indicating a unit elastic demand. The pattern was somewhat different jy 
response to the question about lower prices. About 41.3 per cent indi. 
cated and inelastic demand by replying “less,” 7.6 per cent indicated ap 
elastic demand by answering “more” and 51.1 per cent indicated a de. 
mand elasticity of unity by replying that they would spend the same 
amount for food even with 10 per cent lower prices. 

The Chi Square test was used to determine if a significant difference 
existed in responses among the groups. The responses to these questions 
were related to the family characteristics—size of family, family income, 
and which family members are employed. Some minor differences also 
showed up with respect to age and education of the homemaker, See 
Table 3. The Table also gives the Chi Square value and the degrees of 
freedom which were determined using the raw data and all three alterna. 
tive answers. 

A considerably larger proportion of the families of one or two members 
indicated an inelastic demand for food than was true for the larger 
families. A possible explanation is that smaller families are more likely to 
let the food they buy determine the amount spent while larger families 


TABLE 8. Per Cent or Famiuies INDICATING AN INELASTIC DEMAND FoR ALL 
Foop Eaten at Home as RELATED TO SIZE OF FaMILy, 
Famity INcomME AND MemsBers EMPLOYED 


Question 
Higher price Lower price 
a. Number of persons in household 
61 56 
2 57 54 
3 or 4 30 21 
5 or more 38 29 
Chi square value 127.5 200.3 
Degrees of freedom 6 6 
b. Persons in household employed 
1 71 55 
2 or more (incl. homemaker) 45 41 
2 or more (not incl. homemaker) 18 25 
None 22 24 
Chi square value 347.0 142.5 
Degrees of freedom 6 6 
c. Yearly family income 
0-$2,000 24 
$2,001- 4,000 39 34 
4,001- 5,400 34 34 
5,401- 7,000 59 50 
7,001 and over 85 70 
Chi square value 275 .6 143.8 
Degrees of freedom 8 8 
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Tae 4. RELATIONSHIP OF ExpRESSED CHANGES IN Foop EXPENDITURES IN RESPONSE 
to 10 Per Cent CHANGES IN Foop Prices To LEVELS or Famity INcoME 


Lower Prices Higher Prices 
Average Average 

Number of per cent Average Average per cent Average Average 

Income group families change cent indicated change cent indicated 
reporting expected in © price expectedin price 

food ex- elasticity food ex- i elasticity 

penditures ‘0° penditures © 

¢2,000 or under 154 —1.8 9.7 — .88 1-3 —7.5 — .82 
2'001- 4,000 349 —1.6 9.3 —.85 2.9 —6.5 —.71 
4,001- 5,400 455 —2.2 8.7 —.79 3.9 —5.6 — .60 
5,401- 7,000 362 —4.0 6.7 —.62 5.6 —4.0 —.43 
7001-10 000 262 —4.1 6.5 —.60 5.4 —4.2 —.45 
Over $10,000 94 —4.3 6.3 —.58 5.0 —4.6 —.49 
Don’t have income 136 —2.3 8.5 —.78 2.8 —6.6 -.71 
Total sample 1,812 8.1 4.1 —5.4 —.58 


are more likely to set a food budget and buy within this budget. The 
pattern is not directly related to income.’ 

Table 3 also shows the per cent of families from each income group 
indicating an inelastic demand for food. In general, the higher the in- 
come, the greater the per cent of families indicating an inelastic demand. 

Price elasticity estimates were calculated from the responses and re- 
lated to the level of family income. These are shown in Table 4, All 
income groups indicated an inelasite demand for food eaten at home on 
the average. The price elasticity of demand tends to decline as incomes 
increase—at least up through incomes of $7,000. The average elasticities 
for the total sample and for each income group were different when the 
reaction was to higher prices than to lower prices. Elasticity estimates 
were lower when based upon questions including higher prices. 


Summary and Implications 


The elasticity estimates based upon consumers’ answers to these hy- 
pothetical questions are not unbelievable although the price elasticity 
estimates are higher than many agricultural economists will accept and 
much higher than some believe exist. Nevertheless, these estimates 
would not “look out of place” if included in a list of price elasticity and 
income elasticity estimates for all food at retail based upon statistical 
analysis of time series data.® This, of course, does not prove their validity. 


‘Larger families have larger family incomes but smaller per capita incomes on 
the average. 

‘Willard W. Cochrane, Farm Prices, Minneapolis: University of Minnesota Press, 
1958, pp. 37-39. 

*See for example R. J. Foote—“Price Elasticities of Demand for Nondurable 
Goods, with Emphasis on Food.” Agricultural Marketing Service Bulletin 96, USDA, 
March, 1956, p. 22. He lists price elasticity estimates for the U.S. from 15 studies 
which range from —.20 to —.81. Twelve estimates of income elasticity are reported 
ranging from .04 to .45. 
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The data lend support to the belief that price elasticities of demand 
for food are lower for higher income families. Thus, we can expect the 
price and income instability problem in agriculture to become worse a; 
the level of real income improves and more families move into the higher 
income groups, this barring government action. 

There were also indications that elasticities are related to other fami] 
characteristics—especially size of family. Thus, as these factors change 
we can expect a change in the structure of demand. 

Consumers indicated that only a small part of any increase in income 
would be spent for food, The indicated marginal propensity to spend for 
food was much lower than the average propensity. The indicated margin. 
al propensities to spend for food showed much greater differences among 
income groups than was true of the indicated income elasticities, as 
would be expected. Low income consumers indicated they would spend 
11 per cent of the increased income for food compared with only 8 per 
cent for the highest income group. Thus, a more equal distribution of 
income would still increase the demand for food. 

Only a very few families indicated an elastic price elasticity of demand 
for food and these were not of any particular type of family. Even among 
the lowest income groups about one-fourth indicated an inelastic demand 
while the majority indicated a unit elastic demand. 

The fact that a number of consumers indicated different price elasticity 
in response to higher prices than to lower prices supports the hypothesis 
that the demand curve is not reversible. This should be taken into con- 
sideration in demand analysis. 


LABOR TRANSFER AND FARM ADJUSTMENTS IN 
SOUTHERN ILLINOIS 


McD. HERR 
Southern Illinois University 


OCKETS of persistently low returns to agriculture exist in many 

parts of American agriculture. These regions have been fairly wel 
delineated and described by a number of workers.* Moreover, there isa 
considerable area of agreement regarding solution that ranges from basic 
cause to almost near consensus. The prescription calls for accelerated 
rates of labor migration from farms and particularly from the low income 
areas. 


*See for example, J. V. McElveen and K. L. Bachman, “Low Production Farms, 
Agriculture Information Bulletin, Number 108, June, 1953, and E. O. Heady and 
E. G. Strand, “Productivity of Resources Used on Commercial Farms,” USDA 
Technical Bulletin Number 1128. 
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Such a policy of increasing the rate of migration from agriculture meets 
with widespread approval because the adjustment tends to equate 
marginal value products of labor within agriculture and between agricul- 
ture and the nonfarm economy; and the adjustment enhances economic 
growth by providing an additional supply of labor that can be employed 
in nonfarm industries. Nevertheless, questions have been raised regarding 
the efficacy of the method as a means of accomplishing the desired end 
particularly in the short-run.’ If serious limitations exist regarding labor 
transfer, greater emphasis may be needed on adjustments within agri- 
culture rather than between agriculture and the rest of the economy. 

It is the purpose of this paper to indicate a condition that tends to 
reduce the effectiveness of the new industry-outmigration of labor ap- 
proach and to indicate the types of adjustments that might be made 
within agriculture to alleviate the problem. In both instances, the data 
pertain to southern Illinois. 


Conditions Reducing the Effectiveness of the 
New Industry-Outmigration Approach 


Productivity of southern Illinois agriculture is low compared to the 
rest of the state. A study by E. R. Swanson indicates that average net in- 
come per farm in 1949 ranged from about $1,500 to $2,700 in the five eco- 
nomic areas of southern Illinois compared with $3,600 to over $5,000 in 
the seven areas to the north.* According to Strand and Heady, “residual 
income per worker” in an important part of southern Illinois averages less 
than $800 which is below the U. S. average of $1,208 and comparable 
to many areas in the South and Lake regions.* These studies and other 


*For example, F. T. Bachmura concludes that population movements of the 
mural-farm sector as a whole are not corrective among counties in an income equi- 
librating sense. See F. T. Bachmura, “Migration and Factor Adjustments in Lower 
Mississippi Valley Agriculture: 1940-50,” Journal of Farm Economics, November, 
1956. Perloff advances the argument that the kinds of economic activity, whether 
agricultural or nonagricultural, are more important in generating high incomes and 
growth than attracting industry without differentiating among the various types of 
manufacturing. See Perloff, “Interrelationships of State Income and Industrial Struc- 
ture,” Review of Economics and Statistics, Volume 39, May, 1957. Buchanan and 
Ellis take a similar stand and question whether industrial development is a pre- 
requisite for high per capita incomes. See their “Approaches to Economic Develop- 
ment.” Twentieth Century Fund, pp. 259-66. Moreover, Heady puts forth the 
hypothesis that the net effect of further reduction in the labor force and of consequent 
increase in farm size for concentrated agricultural areas will be to augment agri- 
cultural output for several years more before this labor decrease alone causes output 
to diminish, See E. O. Heady, “Adjusting the Labor Force of Agriculture,” Agri- 
cultural Adjustment Problems in a Growing Economy, Ames: Iowa State College 
Fress, 1958, p. 196. 

*E. R. Swanson, “Distribution of Illinois Farm Income,” Illinois Farm Economics, 
No. 219, March, 1954, University of Illinois. 

“Op. cit., pp. 36-88. 
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data pertaining to the region indicate that farms are small, capital limite] 
and a substantial amount of underemployment of farm labor exists, 

An estimate of the amount of surplus labor in agriculture is provided 
by comparing the labor requirement for the region with the amount of 
farm labor available. The labor requirement for the region is the amount 
of labor needed to “care for” the acreage of crops, the number of live. 
stock, and the off-farm work performed by the operator at average rates 
of efficiency. This requirement can be computed by using work units ap. 
plicable to the area. Estimates of the amount of available labor can he 
made from the census. These estimates assume that each census farm had 
the labor of one operator for 12 months plus hired labor.’ Subtracting the 
labor requirement from the amount of available labor indicates that the 
amount of underemployment in agriculture ranged from four months per 
farm in Johnson and Williamson counties to virtually none in Clinton 
County. Such an estimate of underemployment includes that due to lack 
of productive farm employment opportunities on the farm as well as that 
due to inefficient use of labor. 

All told, the region has a surplus farm labor force of perhaps 11,000 
man-years or underemployment equivalent to about 20-25 per cent of the 
total farm labor force. In addition, jobs must be developed, either in the 
region or outside, to take care of the normal growth of the farm labor 
force and those persons technologically displaced. 

However, a condition tending to reduce the effectiveness of the new 
industry-outmigration approach as a means of shrinking this surplus is 
chronic unemployment in the region for nonfarm workers. Assuming that 
the greatest transfer of labor takes place in the local area, such a condi- 
tion seriously weakens the incentive to migrate from agriculture. That is, 
nonfarm employment opportunities such as created by new industry wil 
likely be filled first from the ranks of the unemployed before stimulating 
a noticeable increase in migration from the farm. If this is the case, the 
slack in the nonfarm sector of the economy must be taken up before the 
remedy will have much effect on labor resources in agriculture. 

Available data indicate that a substantial amount of surplus nonfarm 
labor has persisted in southern Illinois since 1940. Even during the war, 
the area had a moderate labor surplus. The “Little Egypt Survey” indi- 
cated a drop in unemployment from 31.5 per cent of the labor force to 
4.9 per cent between 1940 and July, 1945. Fourteen months later, unem- 
ployment had increased to 19.8 per cent. yan percentages for 


*The months of hired labor was computed by dividing total expenditures for 
labor, as reported by the 1954 Census of Agriculture, by an estimated average wage 
rate for each economic area. Unpaid labor was disregarded and thus surplus labor 
in agriculture is understated. 
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the nation were 14.5 per cent, 1.7 per cent, and 4.2 per cent.® At the time 
of the 1950 Census of Population, unemployment was 5.3 per cent in the 
southernmost 31 counties of the state, compared with less than 4 per 
cent in the rest of the state. Moreover, data for the 1957-58 recession also 
indicate that unemployment rates mounted to substantially higher levels 
in southern Illinois than in most other parts of the state. Virtually all 
centers having 15 per cent or more of insured workers unemployed were 
located in the southern portion of the state. It should be noted that these 
conditions have existed despite the World War II demand for labor and 
rather vigorous efforts by individual communities, development associa- 
tions, and the state to attract industries to southern Illinois. Experience 
ince 1940 indicates that new industry and/or nonfarm outmigration is 
needed to alleviate the chronic nature of nonfarm unemployment before 
these remedies will have much effect on the reservoir of labor backed-up 
on farms. 
Possible Adjustments Within Agriculture 


Recognizing the conditions that exist in the economy of the region, 
eforts might well be directed at improving the use of labor in agriculture 
before burdening the nonfarm economy with the prospect of absorbing 
additional labor. The importance of fully utilizing labor is indicated by 
the high positive correlation between months of productive employment 
povided by the average farm in each county and median income of 
fam families. Among the 31 counties in the study area, the coefficient of 
rank correlation was .71 and is significant at the 1 per cent level. 

Programing results, however, indicate the difficulty in utilizing all 
wailable farm labor when capital is limited, a condition invariably as- 
sociated with low income areas. That is, if a requirement is to utilize 
kbor fully, limited capital must be shifted from high return uses such as 
fertilizer to livestock programs where earnings are frequently lower. The 
sult in this instance is to lower tota] returns compared to a cash crop 
system of farming and accompanying underemployment of labor.” This 
suggests why the area has shifted rather dramatically from livestock to 
aop farming, but it is not sufficient cause to abandon the possibility of 
ibsorbing some of the surplus labor in agriculture.* Effective use of labor 
sources may involve either the use of alternative techniques (high labor 


*Data reported in “Southern Illinois Resources and Potentials of the Sixteen 
Southernmost Counties” by the Executive Committee on Southern Illinois, University 
flllinois Press, 1949, p. 45. 

"R. M. Finley, “Determination of Optimal Resource Allocation for Farms in the 
Claypan Region of Illinois,” unpublished Ph.D, thesis, University of Illinois, 1957. 

"According to the 1945 Census of Agriculture, 28 per cent of the cash income 
df the region was derived from crops. In comparison, the 1954 Census reported 48 
per cent of the farm income was obtained from crops. 
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using processes) to produce the same commodity or shifting output ty 
types of enterprises which are heavy users of labor but have small capiti 
requirements. 

The first of these situations has been illustrated by Kindleberger in 
which production of a commodity can be obtained from either of tw) 
processes. One a high capital-low labor technique, the other a low 
capital-high labor process. With a factor-price ratio such that labor js 
cheap relative to capital, a higher isoquant can be reached using the high 
labor using technique of production. This suggests that emphasis in low 
income areas might well be directed in developing and utilizing high 
labor-capital saving techniques.° 

The second type of adjustment is illustrated in Figure 1. To produce 
the combination of products represented by isoquant Z requires more 
capital relative to labor while to produce the combination of commodities 
represented by Y requires more labor relative to capital. When the factor. 
price ratio is AB type of farming, Y and Z are equally attractive. Hov. 
ever, with a factor-price ratio CD, a higher isoquant can be reached by 
following type of farming represented by Y, The model indicates posii- 
bilities if production surfaces for alternative enterprises in low income 
areas can be established. 

A major question still to be reckoned with is: What are the potentials 
that labor intensive and capital-savings activities offer? Some workers 
have suggested that the relative low cost of labor was an important factor 
in the location of broilers in the South.?° While the enterprise requires 
large amounts of capital, this was solved by drawing on capital of larger 
firms and from outside the area with the result that the industry de 
veloped into an integrated organization. Similar developments in the pro- 
duction of hogs, eggs, and beef are frequently mentioned as gaining a 
foothold in low income areas. | 

Another example of selecting labor intensive enterprises is the possible 
expansion of fresh vegetable production in southern Illinois. It is esti- 
mated, for example, that in the production of tomatoes for every dolla 
of capital used, over two man hours of labor are employed. Comparable 
man hours per dollar of capital used for corn, hogs, and beef cattle are 
.2, .1, and .2 respectively. The vegetable enterprise has the added ad- 
vantage that the commodities involved generally have a higher elasticity 


°C. P. Kindleberger, Economic Development, New York: McGraw-Hill Book Co, 
Inc., 1958, pp. 168-176. : 

*“Some Thoughts on Interregional Competition in Poultry and Egg Production, 
draft prepared for the 33rd National Agricultural Outlook Conference by the Produe- 
tion Economics Research Branch of the Agricultural Research Service, USDA. 
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CAPITAL 


i i imizes i i factor-price 
Ficurne 1. Type of farming which maximizes income under different 
ratios, “Z.” nelinain the total value product from a high capital-low labor type of 
faming while “Y” represents the value product from a high labor-low capital type 
of farming, 


of demand than most other farm commodities. me 

Examples of capital-saving techniques range from pole-type building 
construction to methods of production which do not employ all of the 
latest equipment and machines, Methods may be worked out with — 
ment dealers whereby specialized machines are rented or leased. Such a 
system may well develop where capital limitations exist and the return 
to capital is high. 

Conclusion 

Conditions in southern Illinois, a low income farm area, indicate that 
it may be some time before the new industry-outmigration approach is 
effective in reducing the labor surplus in agriculture. In this peng 
greater emphasis on adjustments within agriculture are 
adjustments are likely to require greater emphasis on high labor-low 
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capital using systems of farming and techniques of production, Thy 
changes required may be substantially different than those frequently 
envisioned which include changes in farm practices, size of farm, and 
changes in credit and tenure practices. Perhaps one reason why the po. 
tential for adjustments within agriculture have not been fully appreciated 
is the fact that processes are “borrowed” from other areas where costs 
of capital and labor are grossly different from that existing in the loy 
income area. 


THE TREATMENT OF FARM RENTALS IN SOCIAL SECURITY 


GENE WUNDERLICH 
Agricultural Research Service, USDA 


ARM landlords in Tanuary, 1958, first became eligible for benefits 

based on the “material participation” provisions of the Social Security 
act. The basis of qualification by this group presents a problem of interest 
not only to farm tenure specialists but to those concerned with develop. 
ment of the social security program in accordance with its objectives. 

Does the “material participation” provision really provide a satisfactory 
means for treating rental income? To answer this question it is necessary, 
first, to establish what old-age and survivors insurance was conceived 
to insure and, second, to indicate the composition of rental income. 

The old-age, survivors, and disability insurance program is designed 
to provide benefits which will replace, in part, income from work when 
that income is cut off by retirement, disability, or death. The income 
that may be reduced with the coming of old age or of infirmity (income 
earned by labor or management) is considered “employment” income. 
Income from such sources as capital or land which are not affected by 
one’s employment, health, or even life, is then “other” or “nonemployment’ 
income from the standpoint of the program. 

The rentals paid by tenants to landlords are not entirely payments 
for the services of land. Farm rentals sometimes include payments for 
labor and management (employment income) as well as for capital and 
land (“other”) income. The rental agreement indicates the relative con- 
tribution of land, capital, labor and management by the landlord and 
tenant; practices in this respect vary widely between different types of 
leases. Livestock-share arrangements, for example, frequently include 
contributions by the landlords of labor, management, and capital services, 
as well as land; so livestock-share rentals may be presumed to include 
payment for all these resources. 

Rental income as such could not be taxed for social security purposes 
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mder the 1954 amendments to the Social Security act. Therefore, the 
portion of rental payment which represented a contribution of labor and 
management (employment income) by landlords was not covered. This 
meant that landlords had to show that their return from farming was 
“elf-employment” income. As the short-run benefits to a substantial 
group of elderly landlords were appreciable, there was an incentive for 
these landlords to alter their tenure arrangements to show self-employ- 
ment rather than “rental” income. The possibilities for disruption of many 
leasing arrangements were numerous. 

The difficulties in dealing with rental income that were apparent in the 
1954 amendments brought forth the well-known “material participation” 
provisions of the 1956 amendments of the Social Security act. The 1956 
amendments allowed rental income’ to be taxed for social security if the 
landlord made certain contributions to the farming operation, provided 
the agreement between the landlord and the share farmer required the 
landlord to make the contributions. 

In order to administer the material participation rule, a series of tests 
was developed to determine the qualification of rental income for social 
security taxation. The rental income will qualify if any one of the follow- 
ing tests are met: 


(1) The landlord contributes enough management to the farm operation 
to affect significantly its success. (In the absence of a simple, exact 
measure of management, the precise share of management is not 
given. It may be something less than all, however.) . 

(2) The landlord contributes 100 hours of labor spread over five weeks. 
Even less than the 100 hours of labor is required if the labor repre- 
sents a “significant” contribution to the production of the crop. 

(3) The landlord makes at least three of the four following contribu- 
tions: (a) at least half of the variable costs of operation, (b) at least 
half of the capital, such as machinery and livestock, (c) advice and 
consultation with the tenant, and (d) periodic inspection of the 
production activities. 


If any one of these tests is met, the entire rental payment may be taxed 
for social security purposes. 

The essential difference in treatment of rental income between the 
1954 and 1956 amendments thus is that the earlier amendment excluded 
all rental income from insurance, and the later amendment permits all 
rental income to qualify, provided the landlord makes certain contribu- 
tions of labor, management, or capital. 


“Under proper circumstances, soil bank payments also can be taxed for social 
security. 


126 NOTES 

If the two amendments are to be compared accurately in terms of the 
degree to which each approximates attainment of the objective of ingy. 
ing employment income, some knowledge of the composition of the ren. 
tal payment is needed. 

Unfortunately, data by which the labor-management return can be 
clearly separated from the land-capital return are limited. Only certain 
broad inferences can be drawn from general knowledge of the tenure 
structure and rental market. Cash rent arrangements, for example, rarely 
involve any contribution of the landlord beyond land and buildings, 
Therefore, cash rents in general are not taxed for social security purposes, 
Landlords whose rental income qualifies them for social security wil 
probably have one or more of the variety of share arrangements. How 
much of the rental paid under these share arrangements, then, is em- 
ployment income and how much is other income? 

The ratio of net cash rent to the value of cash rented land is at least 
a rough measure of the pure rate of return to real estate. Therefore, one 
way of inferring the relative size of the labor-management and operating 
capital return in share arrangements is to deduct the rate of retum 
earned by cash rentals on cash-leased land from the rate of return earned 
by share rentals on share rented land. The residual rate of return is the 
payment to an aggregate of labor and management (hence, employment 
income) and some capital (“other” income). 

A comparison of the rate of return to landlords on cash rented land 
with the rate of return to landlords on share rented land reveals little 
or no differential that might be called a return to landlord labor or man- 
agement contribution. Rates of net return to land, based on land value 
and rent payment estimates by the Agricultural Research Service and the 
Agricultural Marketing Service were about 5% per cent for both cash rented 
and share rented land in 1955. Estimates for the period 1954-56 show a 
rate of return to landlords on cash and share rented land from 4 to 5% per 
cent, with little or no more return for what one might expect to be a 
larger contribution by landlords on share rented farms. Assuming that 
these admittedly crude estimates are correct, this still does not mean that 
landlords on share rented farms do not make labor and management 
contributions; it means only that they are paid little or nothing for them. 
Social security taxes and coverage are based on earnings, however; s0 it 
is the return and not the cost to the landlord that is of importance from 
the standpoint of inclusion in the insurance program. 

The foregoing suggestion that, compared with the value of real estate 
and certain capital items, the value of other contributions of landlords 
to the farm operation is relatively small, corresponds well with what is 
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jnown generally about leasing arrangements. The two major classes of 
tenancy that include substantial contributions of management, and some- 
times labor, are the livestock-share and sharecropping arrangements. Even 
in these classes of tenancy, however, the value of real estate represents 
the landlord’s major contribution. 

Thus it appears that in the attempt to cover landlords’ employment 
income by insuring rental income of materially participating landlords, 
the social security program is insuring primarily the return to land. It 
is also covering other non-real-estate investments of landlords, the supply 
of which would not be affected by old age or infirmity. Whether this is in 
accord with the intention of the program is a matter to which designers 
of the program may wish to direct attention. 

As nearly half of the nonoperating landlords are 65 years of age or 
older, these landlords may put forth considerable effort to show material 
participation. Even many of the operating landlords who would be cov- 
ered in other ways may find it advantageous to increase their coverage by 
qualifying their rental income for social security for taxation. Thus it 
would appear to be important to specify exactly which portion of rental 
income qualifies for social security insurance and which does not. 

To determine the economic impact of the 1956 amendments it is neces- 
sary to know, first, how many landlords qualify under the material par- 
ticipation provisions? and the extent of their coverage and, second, what 
portion of the covered rental income represents a return to land and 
capital and what portion is a return to labor and management. Then if the 
objective of the program is to cover only employment income, it might 
be possible to divide farm rentals into returns to the various resource 
contributions made by landlords and to cover only income that is at- 
tributable to labor and management. 


*This figure has been estimated at a maximum of 400,000. Charles I. Schottland, 
‘Social Security Amendments of 1956: A Summary and Legislative History,” Social 
Security Bulletin Vol. 19, No. 9, September 1956, p. 6. 
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A NOTE: GRADUATE TRAINING OF FOREIGN STUDENTs 
IN AGRICULTURAL ECONOMICS 


KENNETH H. PARSONS AND MOTOSUKE KAIHARA 
University of Wisconsin 


N EARLIER paper analyzing the general problem of training United 
States foreign students in agricultural economics,’ drew slightly 
upon the replies to a questionnaire sent to foreign students who had com. 
pleted the Ph.D. degree in agricultural economics in the period 194. 
1956. This note reports some further analysis of the replies. 
Altogether 45 questionnaires were sent to persons from underdeveloped 
countries who had completed the Ph.D. degree in agricultural economics 
in American universities. The survey was not exhaustive, but it is ow 
judgment that at least 65 per cent of the students who have completed 
such a degree were included in the sample. Twenty-five completed ques- 
tionnaires were returned, and are analyzed in this note.? Although the 
number of schedules is small the replies should be meaningful. 


Background of These Students 


Of the 25 students completing Ph.D. degrees in agricultural economics 
16 had undergraduate majors in general agriculture; eight had under. 
graduate majors in some branch of economics, including agricultunl 
economics; one had law training. Only two had undergraduate courses 
of less than four years. Eight of the students had written theses as a patt 
of their undergraduate programs. 

Most of the students had entered into some kind of employment after 
graduation, before entering graduate work in the United States. Nine 
reported work in administration; nine in teaching; and five in research. 

Twelve of the 25 students considered themselves handicapped in thei 
graduate study by their shortcomings in English. However, only three 
reported that their handicap lasted more than one semester. 

Ten of the students had already undertaken some graduate study be 
fore coming to the United States. 


Programs of Study in the United States 


One of the 25 graduate students completing the questionnaire spent 
four semesters in graduate study in the United States; three spent five 


*Kenneth H. Parsons, “U. S. Training for Foreign Students in Agricultural Eo- 
nomics,” Journal of Farm Economics, May, 1957. 

*No questionnaires were sent to mainland of China; one of the replies analyze 
was from a Chinese student remaining in this country. The other completed question 
naires used were from students representing the following countries: Costa Rica, 
Egypt, India, Iran, Iraq, Japan, Korea, Mexico, Pakistan, Philippines, Puerto Rico, 
Turkey, Uruguay and Hawaii. 
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semesters; 21 spent at least six semesters in graduate study and 11 spent 
eight semesters Or more. 

Sixteen of the 25 reporting took Master’s degrees as well as Ph.D. 
degrees in this country. Of these, 11 submitted dissertations as a part of 
their Master’s program, with 10 being written on a topic concerned di- 
rectly with problems in their own countries. 

Twenty-one of the students reported the amount of classroom work, 
including seminars in which they were enrolled in graduate schools in this 
country. This is shown in Table 1. 


TaBLE 1. CLASSROOM AND SEMINAR Stupy DistTRIBUTION IN THE U. S. By 21 ForEIGN 
Pu.D. Stupents or AGRICULTURAL Economics 


Semester credit hours None 1-10 10-20 | 20-30 | 30-40 ic 
Agricultural Economics 0 0 0 8 5 8 
General Economics and Econom- 

ic Theory Q Q 6 5 4 Q 
Statistics, Econometrics and 

Mathematics 0 11 8 1 1 == 
Technical Agriculture 16 Q 
Social Science, other than Eco- 

nomics and Agricultural Eco- 

nomics 12 5 4 — 


Twelve out of the 21 undertook no formal study in any social science 
except economics or agricultural economics. Ten out of the 21 took at 
least 10 hours of work—about one semester full time—in statistics, econom- 
etrics and mathematics. Four studied technical agriculture. 

Taken altogether these graduate students concentrated approximately 
two-thirds of their classroom study in economics and agricultural eco- 
nomics (excluding statistics and econometrics). This two-thirds comprised 
oe hour of study in general economics and economic theory for each two 
hours of study in agricultural economics. 

Out of the 25 reporting, seven offered Ph.D. dissertations based pri- 
marily upon United States data. Of these seven, four participated in the 
feld survey where the data were collected. 

Sixteen of the 25 offered dissertations based on data, writings and 
analyses of their own countries; two offered theses on “third” areas. Of 
the 16 writing on their own countries, seven used data which they had 
cdllected: two of these seven candidates returned home and collected 
data for their theses during or between their terms of graduate study in 
the United States, 

Thus out of the 25, approximately two-thirds offered dissertations on 
the problems of their own countries—mostly on secondary data, without 
benefit of original field research of their own. 
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Post-Ph.D. Professional Experience 


Twenty-four of the respondents returned to their own countries, 0; 
these 24, six, ie. one-fourth, replied that they had returned initially t 
the same position which they held before completing their Php, 
programs. 

However, 15, out of the 24, returned home with a commitment to work 
for their government or sponsoring university, in return for support which 
they or their families received during their periods of study in the United 
States. 

Of these 15: four had commitments for seven or eight years’ service, 
two for five years’ service, three for three years’ service, and six for two 
to two and one-half years’ service. Such commitments, naturally, may 
considerably modify the alternatives of returning students. 

Two of these 15 were released from their obligations by refunding the 
money; one was released because of conflicting political views. 


Evaluating Comments 
Class work 


The 25 students were asked to evaluate their programs of formal study 
by fields of concentration. The replies are presented in Table 2. 

This shows there was little inclination to reduce the amount of formal 
classroom study. Since there were several fields in which additional study 
was judged desirable, the implication is clear that the students considered 


TABLE 2. DesinED CHANGES IN EMPHASIS IN GRADUATE INSTRUCTION 


Replies to question: “If instruction were available, would you choose to give the 
same, more or less emphasis to”’ different fields of study? 


. No 
Fields of study The same More Less omni 
General economics and economic theory 15 7 2 1 
Specialized and applied courses in agricul- 
tural economics 12 9 3 1 
Practical work on American farms or with 
agricultural cooperatives or other agricul- 
tural services 7 14 1 3 
Technical courses in agriculture other than 13 8 3 1 
agricultural economics 
Special courses in economic development 8 17 0 0 
History and critique of Marxian economics 14 4 6 1 
Study of comparative economic systems 12 8 4 1 
Study of economic history of industrially de- 
veloped countries 16 9 0 0 
Study of the history and political organiza- 
tion of your own country or region 11 7 6 1 
Research methodology and statistics 13 12 0 0 
Social science other than economics or agri- 
cultural economics 11 11 1 2 
Others 0 15 0 10 
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ihe total time spent in graduate classroom study to be inadequate. 

The most striking changes endorsed were those to have more spe- 
alized instruction in economic development, but the need for more 
practical field work with cooperatives, the extension service, and on 
fams was almost as great. Probably this gap in the study of economic 
development is now being handled better. 

There was interest in additional work in research methodology and sta- 
tistics and social sciences other than economics and agricultural eco- 
nomics. About a third voted for more work in economic history, compara- 
tive economics, specialized and applied courses in agricultural eco- 
nomics and general agriculture. It is interesting to note how little interest 
in Marxian economics was registered. 


Ph.D. Dissertations 


The respondents were asked to comment on the preparation of Ph.D. 
dissertations by the following statement and questions: 

“We would appreciate your judgment regarding the relative ad- 
vantages and disadvantages to foreign students of the following alterna- 
tive ways of preparing doctoral dissertations. Do you consider any of 
these three alternatives satisfactory? 

a) Library research in the United States on some agricultural economic 

problem of your own country or general region. 

b) Library research on some agricultural economic problem of the 

United States, 

c) A field study type of research project on the agricultural economy 

of the United States.” 

The intention here was to elicit comment on the general problem of the 
preparation of Ph.D. dissertations—not merely to have an evaluation of 
the student’s own experience. The alternatives outlined specifically were 
those available in American universities. The open question was intended 
to give an opportunity for additional suggestions. The results are shown 
in Table 3. 


TABLE 3. CoMMENTS ON PREPARATION OF Pu.D. THESES, wITH REASONS 
FoR CuHoicE or Topic CATEGORY 


Number 
of 

students 
No significant comment 5 
Alternative (c), in order to get field research experience 3 
Alternative (a), with help of U.S. specialists in the chosen area 3 
Alternative (a), because a foreigner is not equipped to research on U.S. problems 7 
Preferred to research on problems of his own country, in his own country 3 
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Overwhelmingly the students consider it better that their dissertation, 
be directed to the problems of their own countries. There is an appreciy. 
ion of the need for research experience—along with frequent acknoy). 
edgment of the lack of financial support for field research at home as, 
part of their graduate training program. 


General Evaluation 


The respondents were asked to evaluate their own experiences an{ 
make suggestions which “you think would improve the study of agricul: 
tural economics by foreign students in the United States.” 

Without exception the respondents appreciated very much their oppor. 
tunity for graduate study in the United States. They consider this study t 
have prepared them quite well for responsibilities to be undertaken afte 
they return home. However, most of them did venture suggestions a 
to ways in which graduate study in agricultural economics might be 
improved. 

Many of the suggestions have been reported in the preceding pan. 
graphs of this section. There are recurrent pleas for faculty advisors wh 
know firsthand the problems of underdeveloped countries and wh 
are willing to take the time for special counseling to foreign students 
especially in their first year. 

There are several statements to the effect that it is not possible fa 
foreign students to become specialists by study in this country. Rather 
they emphasize the need for broad training in principles and in general 
interpretation of problems of underdeveloped areas. 


A NOTE ON INNOVATORS 


EverETT M. ROGERS 
Ohio State University 


ILDEBRAND and Partenheimer’ have recently discussed the so 

cial and economic characteristics of farmer-innovators. They en- 
phasize the importance of this direction of research by arguing that the 
diffusion of new technology can be speeded up if initial educational 
efforts are beamed at innovators. 
It is important to determine the characteristics of innovators. The 
methods used by Hildebrand and Partenheimer to select the innovators 
they studied may, however, be open to question, The purpose of this 
note is to discuss a new view of their findings and to add additional 
findings. 
*Peter E. Hildebrand and Earl J. Partenheimer, “Socio-Economic Characteristics 
of Innovators,” Journal of Farm Economics, May, 1958, pp. 446-449. 
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As part of the Interstate Managerial survey, Hildebrand and Parten- 
heimer essentially asked farmers if they were willing to be the first in 
their area to try out a new practice. A categorization of these responses 
revealed that 36 per cent of the respondents said they were innovators. 
Evidence from other research studies provides two reasons why many of 
these farmers were probably not innovators. First, innovators are usually 
regarded (both by rural sociologists, county agents, and farmers) as only 
the first 2 or 8 per cent of the population to adopt new practices.? Thus, 
the first 86 per cent of the population would include not only innovators 
but also “early adopters” and a good portion of the “early majority.” 

Secondly, the selection method used by Hildebrand and Partenheimer 
actually only determines which farmers have innovator self-images, and 
not which farmers have innovator behavior. There is considerable re- 
search evidence that (1) many farmers have innovator self-images who 
are not actually innovators, and (2) many innovators do not perceive of 
themselves as innovators. In other words, self-images as to time-of-adop- 
tin are not completely accurate. In a recent state-wide sample of 96 
Ohio innovators, only 54 per cent saw themselves as “among the first 
famers in their neighborhood to adopt new practices.” In an Iowa 
study, a correlation of .69 indicates only about 50 per cent agreement 
between self-images and actual adopter categories (innovators, early 
adopters, etc.).* 

How may innovators be selected on a behavior (rather than a self- 
image) basis? If innovators are defined as the first 2.5 per cent of the 
population to adopt new practices, an adoption-of-farm-practices scale 
may be used to select innovators. Greater credit (a higher score) would 
be awarded for (1) adopting more practices, and (2) adopting these 
practices at a relatively earlier time. The 2.5 per cent with the highest 
adoption scores are the innovators.® This method of innovator selection 
has been used in several studies to date.* 

After utilizing this method to select a state-wide sample of 96 in- 


*For a proposed standard method of categorization, see: Everett M. Rogers and 
George M. Beal, “Reference Group Influences in the Adoption of Agricultural Tech- 
nology,” Iowa Agricultural Experiment Station mimeographed bulletin, 1958; and 
Everett M. Rogers, “Categorizing the Adopters of Agricultural Practices,” Rural 
Sociology, December, 1958, pp. 245-354. 

* Unpublished data, Ohio Agricultural Experiment Station Project Hatch 166. 

*Rogers and Beal, op. cit., p. 35. 

*The 2.5 per cent figure is fairly arbitrary but might be justified on the basis 
that it includes the earliest adopters to the left of two standard deviations from the 
tai adoption score (when adoption scores are plotted on a normal frequency 
asis), 

*Rogers and Beal, op. cit.; Everett M. Rogers, “A Conceptual Variable Analysis 
of Technological Change,” unpublished Ph.D. thesis, Iowa State College, 1957; and 
Ohio Agricultural Experiment Station Project Hatch 166, unpublished data. 
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novators in Ohio, their characteristics were determined. There was gen- 
eral agreement with the characteristics (1) hypothesized for innovatoy 
by the North Central subcommittee,’ and (2) found by Hildebrand and 
Partenheimer for “self-perceived” innovators. Compared to the average 
farmer, the Ohio innovators were: 

(1) more highly educated, especially in agriculture; (2) earning higher 
gross incomes; (3) farming larger farms; (4) participating more in Extension 
service activities; (5) traveling directly to agricultural scientists to secure 
information; (6) traveling widely to observe new practices on other farms 
(7) more dependent on Extension and research bulletins and on their 
county agents for agricultural information, and less dependent on neigh. 
bors and relatives. 

A question yet to be completely answered by future research is: How 
consistent is innovative behavior? Is a farmer who innovates new swine 
enterprises also the first to adopt new beef practices and new crop 
practices? Factor analysis* of adoption-of-farm-practices scales provide 
some tentative evidence that innovators are rather consistently the first 
to adopt new practices but that there is also some “cluster effect” on the 
basis of farm enterprise. Thus, a swine innovator would likely be a rel. 
tively early adopter of crop practices but might not be the first. 

Hildebrand and Partenheimer have actually reported characteristics of 
farmers who imagined themselves to be innovators. A search revealed 
this to be the first study of self-perceived innovators. Further research 
by sociologists and economists is needed in the study of both “self- 
perceived” innovators and “actual” innovators. 


"North Central Rural Sociology Committee, Subcommittee for the Study of Dif- 
fusion of Farm Practices, How Farm People Accept New Ideas, Iowa Agricultural 
Experiment Service Special Report 15, 1955. 

*For example, see Frederick C. Fliegel, “A Multiple Correlation Analysis of 
Factors Associated with Adoption of Farm Practices,” Rural Sociology, June, 1956, 
pp. 284-292, 


ON OUTPUT-INPUT RELATIONSHIPS REVISITED: A REPLY 


Eart O. HEApY 
Iowa State College 


UTPUT-INPUT RELATIONSHIPS REVISITED” was a welcome 

Note for this writer because it indicated an important degree 

of agreement between T. W. Schultz and myself with respect to plausible 
variables explaining agricultural input and output. Schultz emphasizes 


*T. W. Schultz, “Output-Input Relationships Revisited,” Journal of Farm Eco- 
nomics, November, 1958, pp. 924-982. 
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in this paper, and several other recent ones, that technical improvements 
are not manna from heaven, but are products of inputs (my italics). He 
has correctly attempted to conceptualize the advent of technologies in a 
relevant economic framework as a product forthcoming from a producing 
organization using inputs, which come at a price. I made the same point 
in 1949 suggesting that the scientists and other resources in a research 
organization are part of a producing organization and the forthcoming 
products are innovations.” Further, I indicated that these inputs come at 
a cost, the investment made by society, and have had important effects 
on inputs, particularly labor, used in agriculture. Schultz mentions that 
problems of specification bias may cause producion function studies to 
estimate scale returns incorrectly. I indicated the same, and discussed 
it (an example similar to the one he cites) at some length, in my 1946 
aticle®’ He suggests that changes in risk and uncertainty may cause 
alterations in input-output relationships. The same inference can be 
derived from my 1952 statements in regard to the possible resource and 
monetary costs of uncertainty.* He mentions in his November article, 
and I mentioned in a previous paper, that reducing the disequilibria in 
agriculture can increase output in relation to input.’ He agrees with my 
May article, I believe, as most economists would, that relative changes 
in production, supply and demand functions (and their elasticities) are 
important in explaining disproportionate increases in input and output 
over time.® (I believe these to be of extreme importance.) I certainly 
agree with his November article that measurement errors for inputs and 
outputs might cause errors in the output-input ratios expressed over time 
fom usual data sources. I agree that problems of aggregation exist and, 
although we speak different languages, we used the elementary dis- 
cussion of production function and resource substitution (i.e., factor 
quality) to emphasize the point. We both agree that we are for eco- 


*Earl O. Heady, “Basic Economic and Welfare Considerations of Farm Techno- 

logical Advance,” Journal of Farm Economics, May, 1949, pp. 293-316; Also Economics 
of Agricultural Production and Research Use, New York: Prentice-Hall, Inc., 1952, 
p. 800, 
*Earl O. Heady, “Production Functions from a Random Sample of Farms,” 
Journal of Farm Economics, November, 1946, pp. 989-1004. Just as T. W. Schultz 
mentions a reference to management, I analyzed how exclusion of management and 
its quality affected estimates of productivity and scale returns, Robert Tompkins 
and Earl O. Heady are authors of a paper, 1951, unpublished, which provides some 
indication of how inclusion of management even measured roughly, provides a total 
clsticity of more than 1.0. 

‘Economics of Agricultural Production and Resource Use, New York: Prentice- 
Hall, Inc., 1952. See especially chapter 17. 

‘Earl O. Heady, “Output in Relation to Input for the Agricultural Industry,” 
Journal of Farm Economics, May, 1958, pp. 393-405. 

*Earl O, Heady, “Progress in Adjusting Agriculture to Economic Change,” Journal 
of Farm Economics, December, 1957, pp. 1386-1347. 
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nomic progress and against sin. Also, the dashing knight, off to dug 
on a battlefield in a distant land, no longer tarries along the way to dray 
his sword and behead innocent peasants toiling in nearby fields,’ 

But most important, these analyses focus attention where it should hy 
—on input magnitudes in agriculture. For too long a time, the difficultig 
of agriculture were blamed on demand, then on supply. Now we have 
gotten down to a core of the problem—the relative magnitudes of input 
in agriculture. Certainly the basic income problems can be solved more 
easily when we are better able to explain these. 


*T. W. Schultz, “Reflections on Agricultural Production, Output and Supply” 
Journal of Farm Economics, August, 1956, pp. 748-762. In this article Schultz de. 
toured from his analysis of output-input relationships to take swipes, or poke fun 
at, linear programming and similar studies for not explaining these gaps. Quite ob. 
viously, no person making a programming study ever hinted that he was trying ty 
use a farm analysis to make time series predictions of differential changes in inputs 
and outputs. Schultz is a better empiricist than to have believed this. 
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The Affluent Society, J. K. Galbraith. Boston: Houghton Mifflin Co, 

1958. Pp. xii, 368. $4.75. 

The Affluent Society by J. K. Galbraith combines ideas, learning, and 
wisdom in a rare blend. This will surely be a popular and influential 
book, It is a book about economics and the contribution of economic 
analysis to the understanding of public policies, and is basically an ex. 
tension of the Keynesian argument with a Veblenian flavor. One can 
scarcely say that it is a book written for economists; for, in effect, Gal- 
braith goes over the heads of economists to the informed public—and to 
graduate students in economics. 

“Twenty years ago,” he observes, the economist “was in touch with 
the problems of depression and unemployment. Even though there was 
less than general certainty that he had the answers, he was a figure of 
interest and controversy. Now for many years he has been in an intel- 
lectual backwater. The dentist who seeks the fluoridation of the city 
water supply is a more controversial figure than the economist who tells 
of an expanding economy. Once students were attracted by the seeming 
urgency of economic problems and by a sense of their mission to solve 
them. Now the best come to economics for the opportunity it provides 
to exercise arcane mathematical skills. Could this mean that society is 
losing its sense of the urgency of the economic problems? Does it mean 
that there is now a subjective realization that increased product is being 
used to serve rather unimportant ends?” (Pp. 142-3) 

Galbraith’s argument is an affirmative answer to these questions; the 
decline in economics is due to the peculiar place accorded “production” 
in the conventional wisdom of our time. This requires some explaining. 

Conventional wisdom is the system of ideas interpreting social life 
which are accorded acceptability. In the contest between relevance and 
acceptability, acceptability becomes the test in conventional wisdom. 
Acceptability insures predictability and both reinforce stability. Thus 
Galbraith refers to the conventional wisdom of conservatives, liberals and 
social science scholarship: “The conservative is led by disposition, not 
unmixed with pecuniary self-interest, to adhere to the familiar and the 
established. But the liberal brings moral fervor and passion, even a sense 
of righteousness to the ideas with which he is most familiar.” (P. 410) 
Both make familiarity a test of acceptability. Galbraith then proceeds to 
explain how “production” has achieved acceptability as the main tenet of 
the conventional wisdom of economists and concludes with some pro- 
posals for escaping from the grip of such wisdom. 

The bench marks are established by a hasty review of the history of 


144 


econolrr 
“Econo 


yironm 
for gre 
at leas! 
was th 
Step 
able t 
model, 
insecu 
great 
ductiv 
the th 
a mou 
ithas 
Wit 
social 
equal 
urgen 
mists. 
ment, 
requi 
revol 
Fir 
serior 
back 
for si 
is le 


and 
but ¢ 
spec 
I 
and 
wa 
me 
be 
left 
wa: 
abi 
inst 
ins 


REVIEWS 145 


economics. Modern economics began with a “tradition of despair.” 
‘fconomists would indeed have been indifferent to both history and en- 
vironment had they not taken the privation and desolation of the masses 
for granted. In economics misfortune and failure are normal. Success, 
at least for more than the famed few, was what had to be explained. This 
was the legacy of circumstances to ideas.” (P. 24) 

Step by step the author builds to the conclusion that economists were 
able to put only a fagade of optimism, centering on the competitive 
model, over the persistently haunting fears of poverty, inequality and 
insecurity. Marxism hung over economics like a “pall.” Then came the 
great depression. Thus the ancient preoccupations of economists—“pro- 
ductivity, inequality and insecurity” dominated economists’ thinking in 
the thirties “as the subject stood in a great valley facing, all unknowing, 
a mountainous rise in well being.” (P. 77) The rise has occurred—and with 
ithas come the affluent society. 

With the increased productivity of recent decades, innovations in 
social security and the brakes of taxation on increasing inequality, in- 
equality and insecurity have faded as dominant issues; nothing but the 
urgency of production remains of the ancient preoccupations of econo- 
mists, All of this might be taken with a comforting sense of achieve- 
ment, but not by Galbraith. There are watershed troubles ahead which 
require a reorientation of economic analysis comparable to the Keynesian 
revolution. The Affluent Society is intended to fill this need. 

First of all, we talk about production but do not really take production 
seriously. We are not very concerned about technological progress in 
backward industries. We have done little in the way of public research 
for small business other than agriculture. But the most serious indictment 
is levied against the lack of public services. We have private opulence 
and public poverty. We do not really strive for balanced production 
but only a production which is privately profitable. The dedication to this 
species of production is inherently unstable and virtually self-defeating. 

In order to sustain a high level of private production both the wants 
and the goods must be produced. Galbraith calls this manufacturing of 
wants or desires—through advertising, and appeals to consumer install- 
ment buying—the “Dependence Effect.” Ironically where wants must 
be produced, to absorb the goods produced, there is never any margin 
left over for public services or even national security. In the recent 
wars “we were saved, not by the size of the economy, but by our 
ability to expand it.” Furthermore resorting to persuasive selling and 
installment buying to absorb the product introduces a new element of 
instability “when the bill collector cometh.” 

With the abandonment of the “giveness” of wants, there goes also the 
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whole underpinning of the conventional theory of consumer demand, and 
with it the criteria based upon consumer sovereignty and the implied 
optimal criteria. The “welfare” approach to economic policy suffers a like 
fate. 

Inflation is “the endemic problem of an affluent society.” (P. 238) The 
inflationary potential of wages and prices boosting each other—is at. 
tributed largely to the “reserve of unliquidated gains from unmade price 
advances” (P. 217) of the oligopolistic sectors of our economy. 

Galbraith sees little hope for price stabilization by the standard reme. 
dies. Monetary control makes initial contact with the problem of infla. 
tion by reducing investment, rather than consumption (since the pay. 
ments on installment buying are only slightly influenced by interest rates), 
Furthermore the reserve of unliquidated gains prevents monetary policy 
from making contact with the wage-price interaction at the strategic 
points. Fiscal policy operates by varying the volume of common demand; 
but not too much should be expected of fiscal policy in a business 
economy. “Conservatives will always prefer inflation to its remedies, And 
faced with a choice between unemployment and price increases the 
liberal politician unhesitatingly condemns both.” (P. 245) We are likely 
to hear more of the “Dependence Effect” and “the reserve for unliqui- 
dated gains.” 

In the concluding one-third of the book Galbraith offers an outline 
of a positive program. Production needs redirection. A greatly increased 
emphasis upon the provision of public services would not only improve 
the social balance of consumption, but would introduce a large element 
of stability into the system. 

For control of inflation he suggests, somewhat cautiously, that fiscal 
and monetary controls will have to be supplemented by direct wage and 
price controls—in some fashion at strategic points. 

But for increased stability he would rely mainly upon a greatly ex- 
panded program of unemployment compensations. He would “divorce 
production from security” by a Cyclically Graduated Compensation 
(CGC) system. The central features of this proposal are that the rates 
of unemployment compensation should vary directly with the proportions 
of unemployment. The present federal-state system of payments for a 
limited time period would remain. He would add to this a federal pay- 
ment which gradually increased so that total compensation was equiva- 
lent to perhaps 80 per cent of the going wage rate when unemployment 
exceeded four million persons, We may also hear more about CGC in the 
years ahead. 

To finance the needed “redress in balance” between private affluence 
and the poverty in public services, Galbraith advocates state and local 
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sales taxes. He expects the liberals to object strenuously but he chides 
them by the reminder that their insistence on equality leads to the im- 
overishment of public services. A tax on private spending with the 
proceeds spent on public services would reduce instability as it improved 
the social balance. “The solution is a system of taxation which auto- 
matically makes a pro-rata share of increasing income available to public 
authority for public purposes.” (P. 311) 

The essay concludes by facing up to the policy implications, of “pro- 
duced wants.” He makes a plea for the enlargement of the “new class.” 
The new class are the folks who derive satisfaction from their work. 
These are the people “who, by their own claim, except when they are 
talking about the effect of income taxes, are not primarily motivated by 
money.” (fn. p. 342) In short, they are the people most likely to read this 
book through and enjoy it all the way. 

This is a bold, readable, and quotable book. The new era of affluence 
requires new policies, and this demands that economists shift their 
emphasis to the new issues. Galbraith has a vision of a new orientation 
of economics, in which much that is currently being done would be 
considered routine. Although the argument is not close-knit, Galbraith 
succeeds amazingly in his critical theoretical comments, His comments 
on the historical orientation of economics are highly selective but his 
main interest continues to be in policy orientation. Just whom he expects 
to carry out these policies is not clear. He is sharply critical of the liberals 
-whom he considers to have become devoted to a stale wisdom, The 
conservatives will be delighted with his support of the sales tax. The 
essay is preoccupied with national policy issues. Yet the basic designs 
of his proposals which would redress the poverty of public services would 
also provide a margin for a sustained program of international coopera- 
tion and foreign assistance. Anyone can pick a point here and there, but 
by any reading this is a tremendous achievement. 

KENNETH H. Parsons 

University of Wisconsin 


Agricultural Surpluses and Export Policy, Raymond F. Mikesell. Wash- 
ington, D.C.: American Enterprise Association, February 1958. Pp. v, 
52. $1.00. 

Few skeletons in agriculture’s closet today get rattled quite so loudly 
or are exposed as frequently as that of the surplus disposal programs. 
And it is a thoroughly competent rattling that Mikesell administers in his 
42 page essay on “Agricultural Surpluses and Export Policy.” 

In the first section of this essay, there is a discussion of the concept of 
surplus, the problem of measuring it and the long-run outlook for sur- 
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pluses. The second section contains a description of the various agriqy. 
tural surplus disposal and export subsidy programs. These export pro 
grams are analyzed for their policy implications and impact on the UniteJ 
States economy in the third section of the essay. The impact of export 
programs on foreign economies and trade is discussed in the fourth seo. 
tion. In the concluding section the author poses the policy alternatives 
which we face and indicates the difficulties that would be encountered 
in each. 

The author recognizes the technical and conceptual difficulties of megs. 
uring agricultural surpluses. For his own purposes, he defines the surpl 
for a given year as “the differences between (1) all that was produced at 
the domestic support price, plus the amount of domestic production o 
imports artificially restricted . . . , and (2) all that could be sold for domes. 
tic use and for export at the support price, less the additional disposal 
which resulted from sales below domestic support price, bartered quan- 
tities,.. . , etc.” There is no attempt to quantify this definition. 

The most widely used measures of agricultural surpluses simply state 
the surplus as the difference between USDA indexes of supply and disap. 
pearance. These indexes were never intended for such measurement and 
very badly understate the size of the economic surplus in agriculture. 

Thus, the most commonly used surplus estimates run to 4 and 5 per 
cent of annual production. Actually, in recent years the economic surplus 
has averaged at least twice this level, even when one gives no consider- 
tion to the artificial restriction of domestic production and imports in- 
cluded in Professor Mikesell’s definition.* 

The author finds the sole cause of surpluses to be government policies 
and public programs which through high support prices and interference 
in the market have induced greater than equilibrium level production 
while inhibiting consumption and commercial exports. This is an over 
simplification for at least two reasons. Much of the capacity for surplus 
production would not exist were it not for the terrific growth in agricul- 
tural productivity over the past two decades. This is discussed in the essay 
but is dismissed as a fundamental cause of the surplus. I find this difficult 
to do. No industry of comparable size has ever been faced with adjust- 
ment to a technological and organizational revolution of the immensity 
of that which agriculture has had to digest in the last 20 years. This re 
mains true even though higher than equilibrium level price supports have 
undoubtedly induced some of the change and certainty accelerated the 


*John F. Stollsteimer, “Effects of government loan and purchase programs upot 
domestic market supplies of farm products in the post-war period.” Thesis for the 
degree of M.S., Michigan State University, East Lansing, 1957, (Unpublished.) 
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pace of the “revolution.” It should be remembered, too, that much of the 
build-up of excess productive capacity in agriculture was the result of an 
effort to meet wartime food and fiber needs. Contrary to what appears to 
be implied by this essay, it is not reasonable to expect agriculture to 
absorb by itself the entire impact of war-induced excess capacity. 

The author does a good job of describing the agricultural export pro- 
grams. Indeed, 40 per cent of the essay is devoted to this task, and a few 
conclusions are reached. “The foreign currency sales program (PL 480, 
title I) is a complicated scheme for giving away our agricultural sur- 
pluses.” He finds that “the sales of agricultural surpluses under the barter 
deals tend in considerable measure to displace other dollar sales of the 
agricultural commodities.” One problem that is underlined by what this 
essay does not say, indeed cannot say, is our real ignorance of the impact 
of such agricultural surplus disposal programs as those of PL 480. 

Mikesell poses the cogent question: “Are the export programs to be 
regarded as temporary measures for getting rid of present surplus stocks? 
Or do they simply provide an outlet for a continued flow of surpluses gen- 
erated by domestic agricultural policies?” His answer, one that in recent 
years has become increasing difficult to argue with, is that we are engaged 
ina permanent dumping program for the purpose of supporting domestic 
markets. This leads directly to the question of the foreign impact of such 
export programs. Here the author has a discussion of the problem of 
actual use of surplus agricultural commodities for economic development. 
He also discusses, in a general way, the reactions of the foreign exporter 
indicating that we actually have depressed world prices. He also destroys 
as “spurious” the argument for subsidized exports based on maintaining 
our “equitable” or “fair historical” share of export markets. 

In conclusion, the essay finds that only a few possible export policies 
are open to a government that supports domestic agriculture above world 
matket prices. They are (1) support domestic prices while subsidizing 
exports at competitive world prices, (2) make direct subsidy payments to 
famers sufficient to provide them with the desired level of income, while 
permitting them to sell at a single free market price at home and abroad, 
3) give growers a price supported allotment for sale in domestic market 
and let them sell abroad at world market prices any volume of output 
they care to, and (4) government negotiated international commodity 
agreements to maintain agreed on levels and ranges of world prices for 
internationally traded farm commodities. No conclusion is drawn as to the 
most desirable of the alternative policies but some of the difficulties 
which each face are pointed out. 


JAMEs T, BONNEN 
Michigan State University 
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Principles of Economic Policy, Kenneth E. Boulding. Englewood Clif, 
N.J.: Prentice-Hall, 1958. Pp. viii, 440. $5.95. 


Boulding’s book is designed to introduce the noneconomist to in. 
portant questions of economic policy and to the economic principle 
applicable to them. His conception of policy is broad, he knits othe 
social sciences and ethics into the background against which economi 
issues are discussed, and he makes little use of the specialized tem. 
nology and analytical techniques commonly employed by economists, Ty 
write simply but profoundly on so vast a subject is a formidable unde. 
taking, and the result is interesting both for its textbook possibilities and 
for what it says about economic policy. 

Most of the objectives of economic policy, the author says, can be 
listed under four main headings: progress, stability, justice, and freedom, 
The meanings given to economic progress and stability are familiar one, 
Economic justice has to do with the distribution of income; the needs 
criterion requires that some minimum level of living be provided f 
everyone, and the merit criterion requires that monopolistic gain 
ordinarily should be prevented, Economic freedom means maximum 
choice for the individual within legal, physical, and financial restrictions 
property rights, alternatives provided by an open market, and the exer- 
cise of countervailing power contribute to this inescapably nebulous end 

Conflicts among objectives exist, of course, and the author takes the 
orthodox position that the economist, having no scientific basis on which 
to make value judgments, cannot say which orderings of objectives are 
superior to others. Nevertheless, each of the four principal objectives is 
held to be good, intermediate rather than all-or-none positions are 
favored, and the broad means by which desired ends can be approached 
are positively stated in most instances. Thus the reader usually is given 
a clear impression as to which general policies are good and which are 
bad. This treatment may not be wholly consistent, but it rescues the book 
from being an unoriented discussion of neutral objectives. 

Policy is examined for its contribution to the principal objectives in 
several broad areas: fiscal affairs, monetary management, maintaining 
income floors, international transactions, business, agriculture and labo. 
In general, the discussion favors a mixed economy in which private enter- 
prise and free markets are the principal organizers of economic activity 
but are restrained and guided by government policies needed to over: 
come some important shortcomings of laissez faire. A case is made for 
the use of fiscal and monetary policy to achieve a steady rate of economic 
growth and reasonably stable prices. A delightful feature of the book is 
the use of short rhyming couplets at the head of each chapter; a fragment 
from one of these suggests the author’s attitude toward policy for bus: 
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ness: “To pester, rather than to bust/ Should be the aim of Anti-Trust/ 
For business best can serve the nation/ When pushed by gentle irrita- 
tion.” Another concerns labor policy: “And so Collective Bargaining/ 
Becomes the well-accepted thing/ And though economists may grumble/ 
Pure Competition takes a tumble.” 

Usually Boulding is critical only of certain aspects of current policies, 
but his discussion of agricultural policy is almost wholly condemnatory, 
even bitterly so. He holds that administrative measures taken so far do 
virtually nothing to solve the poverty problem in agriculture, enrich those 
who need it least (farm policy is called a “charity racket”), and have per- 
verse effects on adjusting resource use in agriculture, He implies that 
the farm labor supply, total farm resources, and aggregate farm out- 
put change together and in substantially the same proportions, and he 
contends that the labor force is the appropriate and effective handle by 
which to grasp the total farm problem. No mention is made of the tre- 
mendous slippage between this handle and production or relative farm 
prices over recent decades. While one can agree with much he says about 
the effects of past policies and about the need for a smaller farm labor 
supply, I personally believe that Boulding uses an oversimplified set of 
relationships and that his model is much too frictionless (paying too 
little attention to Keynes’ dictum that in the long run we are all dead) to 
deal realistically with farm policy. Possibly specialists in other fields feel 
the same way about his discussions of labor, business, and other specific 
topics. 

The book closes with chapters on economic policy in wartime, eco- 
nomic development under communism, and ethical considerations regard- 
ing the ultimate destination of economic change. 

Students who have sufficient intellectual maturity to find this book 
meaningful will gain a broad understanding of economic policy and will 
be inclined to modify any narrow or dogmatic attitudes they hold. They 
may even find economics important, interesting, and worthy of further 
attention. Economists, especially those in special fields, will find them- 
selves instructed by fresh perspectives, stirred to argument by some 
details, and seldom bored. 

G. E. BRANDOW 

Pennsylvania State University 


Distributed Lags and Demand Analysis for Agricultural and Other 
Commodities, Marc Nerlove. Agriculture Handbook No, 141, Wash- 
ington: Government Printing Office, 1958, Pp. 121. $0.60. 

Despite a rather early introduction of distributed lag models into 
modern econometrics by Irving Fisher, there has remained a large un- 
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explored area between acquaintance with the notion and actual use of 
such models in theoretical and empirical analysis. The study under re. 
view maps out one broad path through the wilderness in that it specifies 
a class of distributed lag models which combine sophisticated theory 
with relative simplicity at the applied level. The study also points out 
several problem areas that need to be explored before the full applica. 
bility of the techniques can be judged. It is likely that Nerlove’s efforts 
will prove important both as a guide for research workers and as a focus 
for further methodological development. 

At the outset I want to say that Nerlove has done a very good job. The 
topic is of practical and theoretical importance, is well defined, is thor- 
oughly and ably analyzed, and finally, it is lucidly presented, My remarks 
will deal mainly with limitations imposed by the assumption Nerlove has 
chosen. Needless to say, there is no strong criticism implied in showing 
that all related problems have not been solved. 

As the title implies, Nerlove is interested in market demand functions, 
Demand functions have traditionally involved prices and income, but 
there has always been some question about the correspondence between 
observed prices and income and their theoretical counterparts. Further. 
more, since Marshall, there has been a theoretical distinction between 
short- and long-run demand functions. Nerlove suggests models that 
meet one or both of these conditions. The models he suggests are similar 
in their implication that observed demand (quantity) depends on prices 
and income, each taken with a distributed lag. Although the models thus 
imply that demand depends on all past history of prices and income, each 
is capable of reduction to a form involving price, income, and demand 
for a relatively small number of recent past periods. 

One of Nerlove’s models assumes that “expected” prices and income 
are the relevant variables in the demand function and he specifies 
Hicksian equations for the generation of these expectational variables. 
In words, changes in current expected price (or income) are proportional 
to the difference between current experience and previously held expec- 
tations. Unfortunately, this implies that if income or prices rise secularly, 
expectations will always be below actuality—that consumers will never 
become accustomed to or expect a further rise. A suitable modification 
to meet this objection would probably not substantially affect any of 
Nerlove's results but it would make them more readily applicable. 

Nerlove’s expectational model also assumes that consumers’ expecta- 
tions about a variable can be represented by a single number. He ex- 
plains that this involves a substitution of one number for a function of 
time. He does not point out that valid exception can be taken to repre 
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senting expectations as a single-valued function of time. If consumers 
attach subjective probabilities to each of several alternative prices or 
incomes at a future date then, in following Nerlove, one must assume that 
a single number can be substituted for a “fuzzy” function of time. 

In dealing with the long-run vs. short-run problem, Nerlove has as- 
sumed that prices and income (whether current or expected) determine 
an equilibrium or long-run demand and that the current actual demand 
is a weighted average of last period’s demand and the new “equilibrium” 
level. 

A prominent place is given to the additional assumptions needed for 
making statistical models out of the exact, mathematical ones discussed 
above. Here Nerlove assumes that there is an additive, stochastic residual 
in the basic demand equation but that the quantity adjustment equation 
and the expectation equation are exact relations. Given this additional 
specification the properties of the statistical model are thoroughly in- 
vestigated and suitable estimation and testing procedures are indicated. 
It must be recognized that this assumption drastically reduces the gen- 
erality of the method. One might be inclined to adopt the mathematical 
formulation but balk at assuming that there is a residual in only one of 
two or three possible equations. Clearly anyone who considers using Ner- 
love’s techniques will have to consider the risk of specification error on 
this point. It would be very helpful to have some notion of the conse- 
quences of such an error even if alternative methods are not available. 

Finally, Nerlove provides an application of his techniques. The ex- 
ample is interesting in its own right as additional evidence on the Fried- 
man consumption hypothesis. Nerlove notes that the Friedman hypothesis 
implies that the elasticity of expectations in his model is related to the 
length of Friedman’s “permanent income horizon.” He argues (a) that 
there is no obvious reason to expect different horizons among specific 
consumption items and (b) that if there are such differences, Friedman’s 
theory loses much of the simplicity it claims, Nerlove then provides 
estimates of the relevant elasticities for total consumption demand, food 
demand, and meat demand. On the basis of the data he rejects the 
hypothesis that all three elasticities are the same, finding elasticity smaller 
for food than for total consumption and smaller still for meat. 

Nerlove has made a substantial contribution. For models within the 
limitations outlined above he provides clear guidance for research work- 
ers. He has also provided a basis for further development of distributed 
lag demand models. 

Harotp W, Watts 
Cowles Foundation for Research in Economics at Yale University 
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Estate Capital, The Contribution of Landownership to Agricultuy| 
Finance, D. R. Denman. London: George Allen and Unwin, Ltd., 1957 
Pp. 1-201, 22s.6d. net. 


This is a book every agricultural economist should read. The readg 
will note at intervals that the “division of labor” between farm operatos 
and real estate owners has been sharper in England than in some othe 
countries. He will not wonder greatly that some who have been broughi 
up in the British tradition are not recommending the estate system ¢ 
England for less developed countries. This volume, however, is not ty. 
ing to tell the world how to behave; it is examining meticulously hoy 
things have been working since about 1945 in the United Kingdom, 

Terminology much sharper than hitherto used is developed, and used 
with outstanding effect. One may feel the absence of the use of higher 
statistical methods. Relationships that are plainly “gross” might hav 
different form if reduced to “net,” but the author has an uncanny insight 
into what may be underlying the “gross” and spares us from the pestering 
of formulas that mainly package the relationships in new shapes ani 
sizes, not always more digestible. 

Dr. Denman has been in the field of estate management at Cambridge 
University for many years as university lecturer. Many will rememba 
him for his 1942 volume on Tenant-Right Valuation in History and 
Modern Practice, and for a more recent study of Tenant-Right Valuation 
and Current Legislation. His Origins and Ownership is less confined t 
the British Isles, giving considerable emphasis to the Germanic theory 
the origin of manors. The author’s articles in recent years have had: 
major part also in the current parliamentary effort to reduce, somewhat 
the excess to which legislation has gone in trying to bring protection tv 
farmers who operate under lease, These articles have reached a wite 
public through Agriculture, the publication of the British Ministry ¢ 
Agriculture, Fisheries and Food, through the British Agricultural Bulk. 
tin, the Chartered Surveyor, the Farmers Week, of London, Field aud 
other journals. One feels in Estate Capital something of the campaigner for 
recognition of the function. and virtue in the landlord system, which 
C. S. Orwin and W. R. Peel, in The Tenure of Agricultural Land,: 
third of a century ago, pronounced dead. 

Sources of estate capital are the self-formed capital of the estate 
economy, plus other fortune of the landowner capable of conversion t 
estate capital, and plus any funds not peculiar to himself but answerable 
to his command. Estate capital, consociate capital and adventitious 
capital, where there are such ministrant and contingent funds that cat 
supplement the estate capital, form the cradle in which agriculture fune- 
tions. The surveys upon which the volume under review reports, covered 
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between five and six million acres. Some United States’ conditional aid 
fds became available in 1954 and are credited with having had a 
substantial part in broadening the scope of the work. The extent to which 
the more or less visible estate capital is matched by about an equal 
amount of consociate capital, though in a wide range of ratios, and is 
also buttressed by even more variable adventitious resources, is informa- 
tin of the type which many have felt to be needed in North America 
and elsewhere. The information here available proceeded from a country 
in which it might have been presumed that the conservatism of land- 
lords would have kept such facts guarded. One has the impression that 
there has been much feeding of capital from outside of agriculture into 
landed estates in the United Kingdom, a phenomenon known also in the 
United States, Perhaps the capital used in the ownership of farm real 
estate is flanked in many countries with similarly available consociate and 
adventitious funds. 

Government policies for the stimulation of agricultural production and 
well-being seemed to Orwin and Peel destined to remain minimal so 
lng as the private landlord system prevailed in Britain. The Denman 
report shows the significance of subsidies and concessions. Death duties 
striking agricultural estate owners have been reduced. Outlays for im- 
provements on farms are spread over a 10-year period to moderate the 
income tax. Real estate has long had concessions with respect to local 
rates, 

This volume gives an inside view as to how matters hold under many 
wontrasting situations. One illustration may suffice: 

‘The lands of one landowner may lie together in a compact block 
neatly ringed by a regular boundary. The land of another may be 
scattered like an archipelago over far distances. One owner, however 
widely dispersed his land, manages it as a single entity. Another regards 
lis possessions as an empire of separate properties severally managed. 
.., Compact estates are more strongly supported than scattered estates 
by external funds. Compact estates are consistently better covered by 
gross, net and liquid funds, and by adventitious capital. Scattered estates 
ibsorb a landlord’s total fortune to a greater extent than compact estates 
do, One who continues to hold them must be tenacious of his land title 
ind disinclined to transfer capital from land to other purposes. . . . 
Owners of the compact estates are keener investors in improvement.” 

In this volume is no adulation toward family owner-operatorship. Den- 
man says that the farmed freehold has not a self-contained strength. 
‘The capital formed is not entirely within the competence of equivalent 
state income. At a time of capital stringency this can be a real weakness 
detracting from the other manifest virtues of the farmed freehold.” He 
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adds, “leasehold tenure is a conduit through which capital from many 
sources flows to the benefit of agriculture. . . . The large estate ig the 
salvation of the leasehold. . . . The larger the estate the more distinct jg 
landownership from agriculture and the better preserved are the attyi- 
butes and attractions of landownership.” 

Larger estates are classified as agricultural, residential, and silvicultural 
and mixed. The smaller estates are classified as arable, pasture, and inter. 
mediate. “The pasture farming estates have a relatively high proportion 
of wholly competent estates among them. . . . Contrasting with this js 
the high percentage of incompetence and sheer non-investment on the 
arable estates.” 

Part of the Foreword written by the Duke of Northumberland follows; 

“Our United States friends will find our conception of landownership 
and agricultural tenancy in the main different from theirs. Our land. 
owner either lets his land to a farm tenant in return for a cash rental, or, 
alternatively, farms the land himself. The law expects him to provide 
and improve the buildings and services but liability for repairs and 
maintenance is shared with the tenant if the land is let, and the latter’s 
working capital in livestock, machinery and crops is his own. There are in 
the United Kingdom no landlord and tenant relationships similar to those 
favored in the United States, where the owner may play a part in farm- 
ing the land and take a proportion of the profits.” 

This report of a three years’ study clearly indicates the gravity of the 
problems which face rural landowners in Britain. 

C, L, Stewart 

University of Illinois 


Economic Development in the Southern Piedmont 1860-1950—Its Impact 
on Agriculture, Anthony M. Tang. Chapel Hill: The University of 
North Carolina Press, 1958. Pp. xv, 256. $6.00. 


In this study Tang is not concerned with the causes of industrial de- 
velopment nor with nonagricultural problems associated therewith. His 
basic hypothesis is that continuing differences in per-capita farm income 
are caused by different rates of industrial growth, and he seeks to dis- 
cover empirically some of the important effects of such development 
upon agriculture in the immediate vicinity. The geographical area 
selected for analysis consists of 21 contiguous counties of South Caro- 
lina and Georgia in a fairly narrow strip stretching from the vicinity of 
Charlotte, North Carolina, almost to Atlanta, Georgia. 

After an introductory chapter on scope and methodology, the author 
summarizes the economic history of the study area before 1900 with the 
purpose of establishing the homogeneity of the counties before any of 
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them began to industrialize to an important extent. Next he uses value 
added by manufacture per capita in 1940 as his measure of economic de- 
velopment, and pulls out the top six and the bottom six counties for 
further analysis. Most of the statistical analysis consists of comparing 
these two groups of counties with each other. The analysis, which is 
mostly for the period 1900-1940, covers farm income trends and the 
functioning of local farm product markets, local agricultural capital 
markets, and local labor markets involving farm people. Dr. Tang 
analyzes several factors or hypotheses relating to each of these items 
and finds in virtually all cases statistically significant differences in the 
data for the two groups of counties, and that the relative differences have 
continued to increase despite inter-county movements of farm products 
and production factors, Analyses of the period 1940-1950 revealed that 
during this period of general economic prosperity the differences between 
the two groups of counties continued to increase. 

While virtually none of Tang’s findings will be surprising to students 
of economic development, they will nevertheless be interesting. His 
exposition is clear and well-organized, his hypotheses are clearly stated, 
his logical analysis is closely reasoned, and his data are manipulated skill- 
fully. His most important contribution is to provide empirical evidence 
of various ways in which local industrial development affects the sur- 
rounding farm economy. 

While the study appears to be basically sound, an alert reader will note 
that some important parts of a study of this type appear to be missing. 
The book contains 55 tables, but it does not contain a single map to give 
the reader an idea of the relative sizes and locations of the counties 
studied. Such a map would have shown at a glance the tremendous differ- 
ences between the geographical sizes of counties in South Carolina and 
Georgia, with the former averaging more than twice as large as the 
latter. It would also have shown that all six of Tang’s “undeveloped” 
counties are in Georgia while five of the six “developed” counties are in 
South Carolina (a fact that was noted only once in an obscure footnote 
and not discussed at all). Since Tang’s data indicate that local industrial 
development has the greatest effect on nearby farms, it seems that the 
possible effects of different sizes of counties should have been discussed. 

Dr. Tang gives insufficient justification for measuring the counties’ de- 
grees of economic development by the per-capita value added by manu- 
facture. This method ignores intercounty commuting by workers, which 
is of special importance when counties are small. For example, one of 
Tang’s “developed” counties is the tiny (about 170 square miles) Georgia 
county of Barrow, situated between two “undeveloped” counties. If the 
21 counties of the study area had been arrayed according to percentage 
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of labor force employed in manufacturing, none of these three would 
have ranked high enough to be considered “developed” nor low enough 
to be considered “undeveloped’”—in fact, they would have had consecy. 
tive ranks. If Tang had used this basis for classification, all of his “de. 
veloped” counties would have been in South Carolina. 

Despite the facts noted above, Tang gives no consideration to the 
possibility that the social, economic and political conditions, facilities 
and attitudes that caused the South Carolina portion of the study area 
to forge ahead of the Georgia portion industrially may have also caused 
the former to forge ahead of the latter agriculturally even in the absence 
of differences in industrial development. Such a possibility is barely men. 
tioned in a footnote, and is not analyzed at all. 

Finally, Tang lets his interest in improving the relative status of w.- 
developed counties trap him into using phraseology that suggests that 
it is better to have no economic development at all than to have it con- 
centrated in a few parts of an area. For example, he says (p. 223), “An 
uneven development pattern .. . gives rise to areas of poverty within 
agriculture.” It is hoped that no policy-making agency picks up this idea 
(out of context) and seeks to solve the agricultural problems of unde. 
veloped areas by retarding the further economic development of de- 
veloped areas. 

J. M. Stepp 


Clemson College 


Pricing in Big Business—A Case Approach, A. D. H. Kaplan, Joel B. 
Dirlam and Robert F. Lanzillotti. Washington, D.C.: The Brookings 
Institution, 1958. Pp. xiv, 344. $5.00. 


The place of the large-scale enterprise in the structure of the economy 
was examined in Big Business in a Competitive System—a forerunner by 
the senior author to the present study. It was reviewed in the Journal of 
Farm Economics, February, 1955. This follow-up volume endeavors “to 
determine the manner in which representative large enterprises have 
formed their pricing policies.” 

The book is divided into Part I, Case Materials, and Part II, Analysis 
and Interpretation. In Part I, the pricing methods of 20 major corpora- 
tions are described “with a minimum of interpretation.” In Part II, an at- 
tempt is made to synthesize the case study information to generalize its 
implications. 

Part I—-the bulk of the book—is divided into three chapters. The first 
“presents a series of product pricing situations, with a view of illustrating 
the ways in which big business faces the problem of price formation.’ 
The second chapter deals with “the pricing attitudes and habits of the 
large corporations included in this study.” Here the 20 corporations are 
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broadly classified “according to the most frequently encountered com- 
pany policies: (1) Pricing to achieve a target return on investment; 
(2) stabilization of price and margin; 3) pricing to maintain or improve 
market position; (4) pricing to meet or follow competition; and (5) pricing 
subordinated to product differentiation.” 

For example, General Motors corporation and International Harvester 
company price “to achieve a target return;” United States Steel corpora- 
tion prices “to stabilize price and margin;” Great Atlantic and Pacific Tea 
company, Swift and company, Sears Roebuck & company and Standard 
Oil company (Indiana) price “to maintain or improve market position;” 
Goodyear Tire and Rubber company and Kroger company price “to meet 
or follow competition;” and American Can company, General Electric 
company and General F oods corporation price to stress “product differ- 
entiation.” These categories are not restrictive, but they help explain the 
pricing methods followed by the individual corporations. 

The final chapter in Part I deals with “the procedural aspects of pric- 
ing as they manifest themselves in the administration of corporate pricing 
policy.” No standard procedure emerges. Pricing authority may be 
centralized or dispersed, “The case studies disclose a wide variety of 
arrangements from the closely held power on every price change at the 
top management level to instances of almost complete delegation of pric- 
ing authority to product sales manager and salesmen.” 

Altogether, the case material presented in Part I provides a rich fund 
of information on the pricing methods of the large corporations studied. 
It is well organized and objectively presented. It provides a setting es- 
sential to the two interpretative chapters which comprise Part II. 

Chapter IV, “Major Influences in Pricing Policies in Big Business,” at- 
tempts “to summarize those identifiable influences or variables that affect 
and serve to explain the pricing of large industrial companies.” Attention 
is given to the character of the product, interdependence of the product 
mix, market objectives reflected in price, influence of anti-trust laws, 
and industry and pricing leadership. As to the effect of the anti-trust 
laws, there is this significant comment: “The cumulative evidence of 
sensitivity to anti-trust laws leaves little doubt that the large companies 
formulate pricing policies to conform to what they believe to be the cur- 
rent trends in anti-trust policies.” In the discussion of industry and pric- 
ing leadership attention is given to “another motivation . . . conducive 
to price stability . . . the desire of companies in the limelight to be re- 
spectable in the eyes of the public and of their business associates. The 
managements of such large corporations explained that they often 
avoided taking all the traffic would bear because from the standpoint of 
continuing market response it was wiser not to profiteer.” 

The final chapter, “Bigness and Pricing Authority,” attempts to answer 
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these questions: “Is stated policy consistent?” “Is company policy compre 
hended and carried out?” “Did size confer independence in pricing? 
With regard to the last question—the answer is, “No,” for “to a certaiy 
degree . . . bigness itself entails vulnerability, and in consequence may 
actively generate a sense of noblesse oblige.” 

The influence of size is also considered in relationship to administrative 
pricing, price stability and price-cutting. As to the first, administratiye 
pricing at least in one sense was common among all firms in the sample- 
they were able to exercise varying degrees of control over supply in, 
given market. 

What then are the limits to the influence of size on pricing? 


“. . . The giant firm obviously has a much wider range of alternatives in pricing 
than the small firm. Its planning period is much longer. It can afford to wait 
in developing a new product, can invest larger sums, and can take risks in 
pricing a new product that a smaller firm could not afford to take. The larger 
the firm, the more effectively it can diversify; and diversification will pemit 
it to follow, with each of the wide variety of products, a long-range price 
policy. It should be able to place greater stress on improvement of quality 
In all these areas, the absolute size of the firm is significant, granting the 
differences in industry and product opportunities. Only a du Pont could afford 
to risk the millions necessary to develop nylon; once the new fiber was avail 
able, the sizeable profits could be used to upgrade quality of other product 
sold, like paint, under conditions of rather intense competition. Only a 
A. & P. could afford to absorb large losses in some sales areas in the proces 
of penetrating or maintaining to a target minimum market share, because i 
had the resources to sustain the campaign. Only an International Harverste 
could afford to stay for years with an unprofitable tractor in its product line, 
or an Esso Standard a long-continued below-cost tank wagon price.” 


The book closes with this general observation: 


‘. .. in pricing as in other aspects of big business operation, the stable solution 
is far from having been attained. There is no apparent slackening in the rate 
of presentation to management of new situations—ranging from substitute 
products and shifting consumer habits to legislative inquiries and judicial 
decrees—to compel periodic re-thinking and readjustment of company policy 
and of pricing as an inescapable part thereof.” 


In this review I have tried to show the character, structure, and ap- 
proach of this study as space did not permit examination of many points 
of detailed interest. One fact is clear—pricing in big business is as much 
an art as a science; and subjective evaluations may prove more important 
than elaborate costing systems in determining prices. 

What does this book mean to farmers, who must deal with these big 
business enterprises? Can farmers through cooperative effort develop 
large-scale enterprises of comparable market power? Can they find ways 
of exerting greater degrees of price influence for the commodities they 
sell as well as prices they must pay for supplies and services? These até 
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challenging problems that demand increased attention from agricultural 
economists if farming is not to become a ward of big business, 
JoserpH G. Knapp 


Farmer Cooperative Service 


The Lognormal Distribution, J. Aitchison and J. A. C. Brown, Cambridge, 
England: Cambridge University Press, 1957, Pp. xviii, 176. $6.50. 


In statistics the best known distribution is the normal, the familiar bell- 
shaped curve which is symmetrical about its mean. Certain other distribu- 
tions stem from the normal. For example, a squared normal variate is dis- 
tributed according to the Chi Square distribution. Now from the familiar 
normal distribution emerges one that is less familiar to most of us, the 
lognormal distribution, and its uses and properties are the subject of the 
book being reviewed, 

A random variate x is lognormally distributed if the logarithm of x is 
normally distributed. Hence by transforming the original random variate 
x by taking its logarithm we return to the more or less familiar ground of 
the normal distribution with some new twists. In short, the distribution 
of x is itself lognormal when the distribution of log x is normal. A typical 
lognormal distribution is skewed to the right and has a lower bound such 
that the probability of x being less than this lower bound is exactly zero. 

Now why should anyone be interested in the lognormal distribution? 
To be sure it is a skew distribution and many empirical distributions ap- 
pear skew, but there are many other theoretical distributions in statistics 
which are skewed including the Chi Square. Hence to justify writing a 
book on the subject of a single statistical distribution, the authors present 
empirical and theoretical arguments in its favor. They claim that many 
income and wealth distributions are lognormal. Other economic examples 
they cite are inheritances, firms by the number of employed persons, ex- 
penditures on particular commodities, and the price paid for individual 
commodities. Since the variance of a lognormal variate x is proportional 
to its mean, this in itself suggests that a good many economic variates 
have a fighting chance of being lognormally distributed. 

A second kind of argument in favor of the lognormal distribution is 
based on theoretical considerations. A variable composed of a sum of 
random components is, under certain conditions, asymptotically normal. 
However, a variable composed of the product of random components 
under analogous conditions is asymptotically lognormal. In a sense then a 
lognormally distributed variable obeys the law of proportionate effect. 
For example, suppose that the distribution of firms by the percentage 
change in their assets is normal. It would follow, then, that the distribution 
of firms’ assets would be lognormal. Thus the growth of a firm would 
depend on the size it had already attained. 
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The authors discuss the various methods of estimating the Parameters 
of the lognormal distribution including the troublesome case arising when 
the lower bound is unknown, and they make recommendations on which 
is the best kind of estimation to use based on their own experience, 

Like most books written by Englishmen, this one reads very well, It 
covers the subject thoroughly and fills an important gap in the economet. 
ric literature. To read it demands a certain amount of mathematical and 
statistical knowledge and the effort to do so is very rewarding. 

In addition to chapters on statistical methodology, the book contains 
two topics of great interest to economists—the distribution of income and 
the implications of lognormal theory for consumers’ behavior. If the dis. 
tribution of income is lognormal then the Lorenz curve takes a partic. 
ularly appealing form and it can be shown that only the variance of the 
lognormal distribution need be taken into account. If the empirical pro- 
position that the income distribution is lognormal seems valid then, of 
course, we could even dispense with the use of Lorenz curves altogether, 
I must confess that empirical evidence on the shape of the income dis- 
tribution is not entirely convincing but at least the way is shown for each 
investigator to satisfy his own curiosity. 

The implications of the lognormal theory for consumers’ behavior can 
be put in quite general terms. Suppose we regard income as a stimulus 
and consumption of a particular good, say television sets, as a response. 
Of the households in a given income class, a certain proportion purchase 
the commodity and, unless it is an inferior good, the proportion increases 
with the intensity of the stimulus income, Because the dependent variable 
is the proportion of purchasers, methods of estimation somewhat ur- 
familiar to economists but analogous to the probit analysis of the biologist, 
are needed. If the proportion of purchasers follows some known distr- 
bution whether Pareto, normal, logistic, or lognormal, then the investi- 
gator may adopt the appropriate methods for estimating the quasi-Engel 
curves. Naturally, Aitchison and Brown restrict their discussion to the 
methods appropriate to the lognormal distribution. 

By this time it should be clear that the authors have a good deal in 
their book which is in a sense not directly related to the lognormal dis- 
tribution but is rather illustrative of how the statistical distribution of 
variates may enter into economic relationships in fairly specific ways. 
Although it may be useful, sometimes, to specify that the distributions 
are lognormal, for many other cases other distributions are more plausible 
on theoretical grounds. Nonetheless a book devoted to a particular statis- 
tical distribution which appears to have some relevance on empirical 
grounds is a useful one to put on our library shelves. 

LrEsTER G. TELSER 

University of Chicago 


P 
S] 

| 
0. 
re 
a 
b 
C 
is 
t! 
a 
a 
0 
e 

0 


REvVIEws 163 


Sampling Opinions, An Analysis of Survey Procedure, Frederick F. 
Stephan and Philip J. McCarthy. New York: John Wiley & Sons, Inc., 
1958. Pp. xxi, 451. $12.00. 


The analysis of survey procedure presented in this volume is divided 
into three broad sections: (1) The nature and role of sampling, (2) Em- 
pirical studies of various components of survey operations, (3) The de- 
sign of sample surveys. In these three overlapping sections the authors 
emphasize the need for an appreciation of the interrelationships between 
the sampling operation and all the other components of a typical survey 
of a human population. As the title indicates, the analysis is generally 
restricted to survey investigations aimed at the measurement of opinions 
and attitudes. 

The second part of the book presents the results of empirical investiga- 
tions of the authors and others, much of which is new. Many readers will 
be particularly interested in the material relating to the operation of 
quota sampling procedures. Others will find the third part a useful and 
concise indication of the problems of sample survey design together with 
broad suggestions as to how these problems may be met. 

The authors suggest that the book is directed at persons concerned 
with methods of studying the opinions of population groups. Even though 
mathematics is generally avoided in the presentation much of the book 
will be “heavy sledding” for the non-statistician. A mature point of view 
is represented throughout, and portions will be unintelligible to all but 
the technically trained. Nevertheless, there is much in the book to recom- 
mend it to persons seeking to improve their general understanding of 
survey procedures and the results they generate. Many sections of the book 
are models in clarity of presentation. An intelligent, motivated reader will 
almost certainly gain some of the perspective of the authors. Since the 
organization is much more flexible than the usual textbook, the contents 
may be purposively sampled with no great loss in continuity. 

Readers looking for solutions to particular survey problems should be 
warned that they will not find them here. However, the bibliography is 
excellent and selective, and if properly used, will go far to fill this gap. 
The kinds of analyses presented, we may hope, will be the forerunners 
of similar, more definitive investigations which eventually may furnish 
a sound basis for choosing between the many alternatives facing the 
survey designer. 

Donovan J. THOMPSON 

University of Pittsburgh 
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NEWS NOTES 


I. D. Aaron, Assistant Agricultural Economist at the University of Georgia 
is on sabbatic leave at Texas A & M for study toward his Ph.D. Degree, 
Perey F. Ayer, is a Visiting Fellow during the 1958-59 academic year in the 
Department of Agricultural Economics and Rural Sociology at the Ohio 
State University. Mr. Ayer is a rural sociologist at Berea College, Kentucly, 

MERTON B. BaDENHOP, Professor of Agricultural Economics at the Universi 
of Tennessee, has accepted a two-year appointment under the U.T/ 
INDIA/I.C.A. contract in India and will be headquartered in Bangalore, 

K. Ray Barvow, Assistant Professor of Agricultural Economics at the University 
of Arizona, has resigned to enter private business in Tucson. 

Greorce W. Barr has returned to Fortaleza, Brazil, where he is Economic 
Consultant to the Bank of Northeast Brazil for the FAO. 

GitsErT W. Biccs, formerly of Clemson Agricultural College where he has 
taught courses in economics since 1948, has joined the staff of the Farmer 
Cooperative Service, USDA. He will conduct research on the marketing 
problems of fruit and vegetable cooperatives for the Fruit and Vegetable 
Branch of the Marketing Division. 

ALLAN Birp has been appointed Instructor at Michigan State University effec. 
tive October 1. He will do research in production economics. 

Kar Branpt, Associate Director of the Food Research Institute, Stanford Uni- 
versity, is on leave of absence to serve on the President’s Council of 
Economic Advisers in Washington, D.C. 

Grant L. Corne.ius, formerly of the University of Wisconsin has accepted 
a position as Agricultural Economist, USDA, at South Dakota State College 
at Brookings. 

L. B. Darran, has returned to Cornell after 18 months in the Philippines. 
While at the College of Agriculture of the University of the Philippines he 
assisted in the development of a Department of Agricultural Economics, 
helping particularly in the field of marketing. 

Joun P. Dott joined the staff at the University of Missouri as Assistant Professor 
in Farm Management, January 1, from a position as Agricultural Econo- 
mist, TVA. 

AuBert E. Drake, formerly Research Associate in food technology at the 
University of Illinois joined the staff of the Alabama Polytechnic Insti- 
tute on February 1 as Station Statistician and Associate Professor. He re- 
ceived the Ph.D. degree in Agricultural Economics at the University of 
Illinois in October, 1958. 

DiepricH Dyck has completed requirements for a Ph.D. degree at the Uni- 
versity of Wisconsin and has accepted a position with Economic Division, 
Canada Department of Agriculture. 

W. Y. Fowter, formerly livestock marketing specialist at Oregon State Col- 
lege, assumed the duties of extension farm management specialist at New 
Mexico A & M College on January 1, 1959. 

BENJAMIN C. FRENCH will join the staff of the University of California, Depatt- 
ment of Agricultural Economics, on the Davis campus, January 1, 1959. 

Ceci. E, Fuuuer joined the staff at University of Tennessee as Assistant 
Professor of Agricultural Economics on October 1 after completing his 
Ph.D. work at Ohio State University where he was an instructor. 
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Cene A. FurrELt has been appointed Extension Associate in Consumer 
Marketing in the Department of Economics and Sociology at Iowa State 
College. 

Dana C. — was appointed Assistant Professor of Agricultural Eco- 
nomics at Cornell University on October 1, 1958. 

Rocer W. Gray, Associate Economist in the Food Research Institute, Stan- 
ford University, is on leave of absence at the University of Minnesota, 
where he is Visiting Professor in the Department of Agricultural Eco- 
nomics, for the winter quarter. 

Wave F. Grecory, formerly Agricultural Economist with Farm Economics 
Research Division, Agricultural Research Service, USDA, and stationed 
at the Alabama Agricultural Experiment Station, Alabama Polytechnic 
Institute, is now located at the Institute of Inter-American Affairs in 
Chile. He is on a special assignment from the Department of Economics 
of the University of Chicago. 

RoseRT GustaFson has been appointed Associate Professor and is doing 
research in mathematical economics at Michigan State University, effective 
January 1, 1959. He transfers from the University of Chicago. 

Joun T. Haas has joined the Livestock and Wool Branch of the Farmer Co- 
operative Service, USDA. He has completed his M.S. Degree in Agri- 
cultural Economics at Ohio State University. 

AuberT R. Hacan became professor of Farm Management, February 1, at the 
University of Missouri, after being Extension Professor in that area. 
AntHuR S. Hanau of the University of Gottingen, West Germany, will be a 
Visiting Professor of Agricultural Economics at the University of Minne- 

sota during the spring quarter. 

New Hart has been appointed Research Associate jointly with the Agricultural 
Law Center, State University of Iowa; the Agricultural Research Service, 
USDA; and the Department of Economics and Sociology, Iowa State Col- 
lege. He will work on interdisciplinary research and teaching programs in 
law and economics jointly sponsored by the State University of Iowa and 
Iowa State College. 

Vernon L. Harness es been appointed as an Assistant in Agricultural Eco- 
nomics at the Alabama Agricultural Experiment Station Station, Alabama 
Polytechnic Institute. 

Date HarHAway has been promoted to Professor at Michigan State University. 

Cec. B. Haver, Research Associate on water resource problems at the Uni- 
versity of Chicago for the = three years, has joined the staff at McGill 
University as Associate Professor of Agricultural Economics. He will work 
in the area of farm management and production economics, but he will 
also continue his research on water resource problems. 

Anprew C. Hupson, who recently completed course requirements for a Ph.D. 
at Texas A & M College, has been appointed Assistant Agricultural Econo- 
mist at the Alabama Agricultural Experiment Station, Alabama Polytechnic 
Institute. 

T. Norman Hurp, Professor of Business Management at Cornell University 
has been appointed State Budget Director by Nelson Rockefeller, newly 
elected governor of New York State. He held the same position from 
1950-54. 

RoserT L, JoHNsTONE, who has completed the course work for the Ph.D. de- 
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gree at the University of Illinois, has joined the extension staff of North 
Carolina State College as of February 15 as farm management specialist 

Haroip Jones, Agricultural Economist, Poultry Branch, Market Organization 
and Costs Division of the Agricultural Marketing Service, USDA, is now Ri 
stationed at the University of Georgia, College of Agriculture, engaged 
in egg marketing research. 

Myron Ketsey has been appointed Assistant Professor at Michigan State 
University. He has a combination extension and research appointment jn Be 
farm management. 

Epwarp A. Lutz has returned to his position at Cornell University afte 
spending a year at the College of Agriculture of the University of the 
Philippines. He initiated research and teaching in local government unde Vi 
a grant from the Council on Economic and Cultural Affairs. 

Wituis W. MarsHALL, Jr., has resigned as Assistant Agricultural Economist 
at the Alabama Polytechnic Institute to accept employment and to con. R 
tinue graduate work toward a Ph.D. degree in Rural Sociology at the Uni- 
versity of Missouri. 

Dean McKee has accepted a position with the Agricultural Research Service, 

USDA. He continues to be located at Michigan State University. F 

Joun W. MEL Lon, Associate Professor of Agricultural Economics at Cornell, has 
been awarded an 18-month visiting fellowship by the Council of Economic 
and Cultural Affairs. Inc. Mellor will study the agricultural economy and H 
current activities in teaching and research in agricultural economics in 
India. | 

The Department of Agricultural Economics at Cornell reports with regret the 
death of E. G. Misner on September 20, 1958. Dr. Misner was Emeritus 
Professor of Farm Management having retired in 1957. 

CuarLes G. Moccep has been appointed District Extension Economist for V 
southeast Iowa with headquarters in Fairfield, Iowa. He will hold the 
rank of Associate in the Department of Economics and Sociology at Iowa 
State College. N 

Earnest M. Morrison has been appointed Acting Head of the Department of 
Agricultural Economics at Utah State University in the absence of George 


T. Blanch who is on assignment to Iran. ¢ 
TRUMAN R. Nopxanp, Associate Professor, University of Minnesota has been 
elected Vice President and member of Executive Committee, American A 


Society of Farm Managers and Rural Appraisers. 

Maurice D. Oxson joined the staff of the Department of Agricultural Eco- 
nomics at North Dakota Agricultural College as Assistant in Agricultural | 
Economics and Instructor, October 1, 1958. E 

Ear J. PARTENHEIMER, who recently completed requirements for a Ph.D. at 
Michigan State University, has been appointed Assistant Professor and 
Assistant Agricultural Economist at the Alabama Polytechnic Institute. ( 

VERNON Patterson has been appointed Extension Specialist in Fruit and 
Vegetable Marketing at the Ohio State University. 

Arnotp A. PautseN has been appointed Assistant Professor of Economics and 
Extension Economist in Farm Management in the Department of Eco- 
nomics and Sociology at Iowa State College. 

RAYMOND J. PENN, Professor in Agricultural Economics at the University of 

Wisconsin has returned from a trip to Caracus, Venezuela, where he 
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participated in the Economics Planning Seminar held November 17-27 in 
connection with the 20th anniversary of the Economics faculty of the 
University of Caracas. 

RicHARD Puiiuirs has been granted a leave of absence from his position as 
Professor in the Department of Economics and Sociology at Iowa State 
College. He will serve as Land Grant College Consultant with the Ameri- 
can Institute of Cooperation from January to July, 1959. 

Boyp B. Rose has accepted an appointment at Alabama Polytechnic Institute 
as an Assistant in Agricultural Economics. He will be engaged in research 
on the economics of rural housing and also will do part time graduate 
work. 

Vernon E. Ross transferred October 1 from the Tennessee Agricultural Eco- 
nomics Extension staff to research and teaching as Assistant Professor in 
farm management and production economics. 

R. Oris RussELL has resigned as Assistant in Agricultural Economics at the 
Alabama Polytechnic Institute to accept employment as an Extension 
Livestock Marketing Specialist with the Virginia Agricultural Extension 
Service, Virginia Polytechnic Institute. 

Frank J. SMiTH joined the staff of the University of Minnesota as Extension 
Economist in Fruit and Vegetable Marketing on October 6. He was form- 
erly at the University of California. 

Henry H. St1ppLer, Farm Economics Research Division, Agricultural Research 
Service stationed at Oregon State College, returned recently from a three- 
month assignment with International Cooperative Administration, United 
States Overseas Mission, Tunisia, where he was a member of a three-man 
team to study the agricultural credit system of that country and make sug- 
gestions for improvements. 

W. Burt SunpQuisT, economist with the Agricultural Research Service, USDA, 
is now at the University of Minnesota. He was formerly stationed at 
Michigan State University. 

Morris H. Taytor, Associate Professor and Extension Livestock Marketing 
specialist at Utah State University has completed requirements for a 
Ph.D. degree from the University of Wisconsin. 

Grorce C. Tucker, formerly with the Nashville Milk Producers Association, 
has joined the Dairy Branch of Farmer Cooperative Service, USDA. 
AprAHAM M. WeEIsBLAaT is assuming Clifton R. Wharton’s duties on the Coun- 
cil on Economic and Cultural Affairs, Inc. Mr. Weisblat joins the Council 
from the Ford Foundation where he was a staff associate handling the 

foreign area training fellowships. 

H. R. WELLMAN was made Executive Vice President of the University of 
California on October 1. This is a state-wide position as was his former 
appointment as Vice President—Agricultural Sciences. 

Currron R. WHARTON, JR. has been appointed as Field Associate in Agricultural 
Economics for the Council on Economic and Cultural Affairs, Inc. He 
will be located in Singapore and participate in Council programs in Malaya 
and other Southeast Asian countries. Dr. Wharton has done economic 
development work in the Latin American and Brazil areas as well. 

H. R. WottMan is resigning from the Department of Agricultural Economics, 
University of California, Berkeley, at the close of the fall semester. He 
has accepted a position with Richfield Oil Company in Los Angeles. 
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SUMMER INSTITUTES FOR FOREIGN STUDENTS 


The second and third of a series of three training programs are being planned 
for foreign students entering the United States for graduate work in economics 
and agricultural economics during the summers of 1959 and 1960. 

These programs provide intensive instruction in basic economic analysis and 
in oral and written English. There is also some introduction to the United 
States economy and to the United States culture. 

Each program is set up to take care of approximately 50 students. In 1959 
it will begin July 8 and end September 5. 

All colleges and universities in the United States offering graduate instruc. 
tion in economics and agricultural economics, and government and international 
agencies and other institutions concerned with foreign students in the United 
States, are invited to recommend candidates for admission. Application forms 
to be used for recommending candidates and for applying for admission are 
obtainable from the Institute of International Education, 1 East 67th Street, 
New York 21, New York. 

All expenses of the students accepted, including additional travel and main. 
tenance needed, will be covered if necessary. But the students, and their 
sponsoring institutions, will be invited to contribute to the extent they are 
able. 


These institutes are supported by a grant from the Ford Foundation. 


NOTICES 


Tue Foop REsEARCH InstTITUTE, Stanford University, will appoint six student 
interns in International Agricultural Economics for the two periods 1959-6], 
under a grant from the Rockefeller Foundation. 

The “Bibliography of Nonparametric Statistics and Related Topics” listed 
in the Journal of the American Statistical Association, December, 1958, pp. 
884-906, is being revised. Material through 1959 will be included with informa- 
tion on applications receiving more emphasis than previously. References 
(particularly to non-English literature), reprints, and technical reports on the 
theory or applications of nonparametric statistics along with corrections or 
additions to the original bibliography will be appreciated. Information should 
be sent to I. Richard Savage, Statistics Department, University of Minnesota, 
Minneapolis, Minnesota, U.S.A. 


INTERNATIONAL CONFERENCE OF AGRICULTURAL ECONOMISTS’ 


The tenth International Conference of Agricultural Economists was held 
in Mysore, India, August 24 to September 4, 1958. The conference was attended 
by about 350 persons from 51 countries. About 80 per cent of those in attend- 
ance were from outside India. In addition a number of visitors attended one 
or more of the sessions. The conference was outstanding in many respects. The 
quality of both the papers and the discussions was good and reflected in a 
definite way the regional interest of those in attendance, especially from the 
less well developed countries. 

The central conference theme, “Agriculture and Its Terms of Trade,’ 
seemed appropriate in a region where so large a proportion of the people are 


* Prepared by H. C. M. Case, October 24, 1958. 
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engaged in producing or handling and processing agricultural products. While 
much of the agriculture of the region is of a subsistence nature, all of the 
countries are concernéd with domestic and foreign trade in farm products. 

The nature of the program is indicated by some of the major topics: (1) 
“Retrospect: The Shifting Fortunes of Agriculture” included major papers 
pertaining to the general setting and the experiences of both the highly de- 
veloped and the less developed countries. (2) “Factors Influencing Agriculture’s 
Terms of Trade” discussed technical peculiarities of agricultural supply, 
changes in demand for farm products, changes in composition of farm inputs 
and farm outputs, the disparate stability of farm and nonfarm prices, popula- 
tion movements, and lack of flexibility in agriculture. (3) “Scope of National 
and International Action” included discussions of agricultural support meas- 
ures, interdependence of agriculture and other industries, marketing, finance, 
education, research and extension, planning procedures, international organi- 
zations, and international cooperation in agricultural economics. 

An additional feature of the program under the third division was a series 
of workshops extending over four half-day periods on different phases of edu- 
cation, research, and extension. With the attendance limited to about 30 
people, these workshops provided for an intimate examination of points of 
view on topics of particular interest to individuals and gave all an opportunity 
to participate. 

About 180 of the attendants availed themselves of the opportunity to travel 
by train for eight days from Mysore to Delhi with stops at many intervening 
points. Visits included rural areas and points of historic interest. The eight-day 
train trip in India gave greater meaning to many of the discussions that took 
place during the conference. The tour closed with a half-day conference in 
Delhi addressed by Dr. H. R. Sen of the Indian Ministry of Food and Agri- 
culture. 

Dr. Sen outlined some of the major agricultural problems of India as a back- 
ground for a free discussion that brought forth thoughtful comments dealing 
with the agricultural problems of underdeveloped areas. He emphasized the 
problems of growing demand, development of agricultural resources, need for 
credit, and the inhibitions growing out of an old civilization with limited re- 
sources. 

Comments from the floor included problems arising from the tendency to 
defer to age of local leaders; traditions that inhibit change; land tenure and 
finance; land reclamation and irrigation; the need for improved methods and 
the use of fertilizer; the excessive number of relatively low-grade cattle; the 
need for better means of communication between research workers and the 
farmers, especially in view of the limited education of rural people; the need 
for an improved extension service that would stress especially the use of 
fertilizer and improved practices; emphasis on demonstrations of improved 
practices at the village level; the need for better varieties of seed, more pro- 
ductive labor opportunites, and improved credit facilities, including lower inter- 
est rates; means of distributing better quality farm products to consumers; 
better living facilities through self-help as well as improved credit; and im- 
provement of education to close the gap between research and teaching on the 
one hand and farm performance on the other. 

Of special interest to United States members is the fact that Dr. Sherman 
Johnson was elected president and Dr. Joseph Ackerman general secretary- 
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treasurer of the conference for the term 1958-61. Dr. Leonard K. Elmhirst, 
who has served as president since the conference was organized in 1929, asked 
to be relieved of the presidential responsibilities. The conference by acclamation 
awarded him the honorary title of Founder President. Dr. H. C. M. Case, who 
agreed four years ago to serve as general secretary-treasurer through the 1958 
conference, upon his retirement from the University also asked to be relieved of 
further major responsibilities to the conference. 

It is expected that the 1961 conference will be held in Mexico or one of 
the other Latin-American countries. 


THE AMERICAN FARM ECONOMIC ASSOCIATION AWARDS FOR 
RESEARCH IN AGRICULTURAL ECONOMICS, 1959 


To recognize and encourage meritorious research in agricultural economics, 
seven awards of $250 each will be presented in 1959 by the American Farm 
Economic Association. In addition, three awards will be presented for papers 
contributed by graduate students. 

Selection for the awards will be made from published research, Ph.D. theses, 
and papers submitted for consideration in accordance with the procedures out- 
lined below. 

AWARDS FOR PUBLISHED RESEARCH 


1. Three $250 awards, each in a different field of agricultural economics, 
will be made for publications including bulletins, articles, pamphlets, and mono- 
graphs (textbooks are ineligible) classified in the following categories: 

(a) Farm management and production economics 

(b) Agricultural marketing 

(c) Agricultural prices 

(d) Agricultural finance 

(e) Land and water economics and conservation 

(f) Theory and methodology 

(g) Agricultural policy 

(h) General agricultural economics 

2. Persons submitting items should indicate the field in which they believe 
the reports should be classified. 

3. Selections will be made from published research bearing the publication 
date of 1958. 

4. Eligible recipients must be less than 41 years of age at the time of 
publication. 

5. Members of the Awards Subcommittee for Published Reports will not be 
eligible to submit papers of their own. 

6. Each published report may receive only one award presented by the 
American Farm Economic Association in 1958. An entry may, however, be 
considered as eligible for more than one of the following types of awards: (a) 
Best article appearing in the Journal of Farm Economics; (b) Published report; 
and (c) Ph.D. thesis. 

7. Nine copies are requested of each publication submitted for considera- 
tion. Fewer copies will be accepted in such cases as articles appearing in na- 
tional journals available to the judges. In no event should less than three copies 
be sent. 

8. The Awards Subcommittee for Published Reports will consist, in addition 
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to the Chairman, of nine persons, representing the various designated fields, 
who will serve as judges. 

9, Publications should be sent directly to the Chairman of this Subcom- 
mittee, J. Carroll Bottum, Department of Agricultural Economics, Purdue Uni- 
versity, Lafayette, Indiana, on or before March 15, 1959. 


AWARDS FOR PH.D. THESES 


1. Three $250 awards will be made for theses prepared by candidates for 
the Ph.D. degree in any department of Economics or Agricultural Economics. 

2, An entry must be submitted by the head of the department to which the 
thesis was presented in partial fulfillment of requirements for a degree. No 
department may submit more than one thesis for consideration. 

3, Selections will be made from those presented to a graduate school faculty 
during the calendar year 1958. 

4, A published thesis may be entered in both the published report and thesis 
classes but will be eligible for only one award. 

5. Only one copy of an unpublished thesis will need to be sent to the Com- 
mittee Chairman for consideration. If two or three are available it will expe- 
dite the judging. All copies will be returned after they have been read by the 
judges. 

' & The Awards Subcommittee for Ph.D. Theses will consist, in addition to 
the Chairman, of three persons who will serve as judges. 

7. Theses should be sent directly to the Chairman of this Subcommittee, 
George G. Judge, Cowles Foundation for Economic Research, Box 2125, Yale 
Station, New Haven, Connecticut, on or before March 15, 1959. 


AWARD FOR BEST ARTICLE IN 
JOURNAL OF FARM ECONOMICS 


As has been the practice for a number of years, the Editors and Editorial 
Council of the Journal of Farm Economics will again choose the outstanding 
article published in the Journal during the preceding calendar year (in this in- 
stance 1958). The amount of this award is $250. 


AWARDS FOR PAPERS CONTRIBUTED BY 
GRADUATE STUDENTS 


1. Three awards will be made for papers submitted by graduate students of 
any department in the United States engaged in training agricultural econ- 
omists at the graduate level. 

2. Each award shall consist of the cash equivalent of round-trip bus fare 
from the student’s graduate institution to the 1959 Annual Meeting at Cornell 
University, Ithaca, New York; a $25 subsistence allotment; and 100 free re- 
prints of the paper as published in the Proceedings Number of the JouRNAL OF 
Farm Economics. 

8. The student shall be free to choose the subject for his paper, which must, 
however, be in the area of agricultural economics and shall be limited to 20 
minutes’ reading time or 9-10 pages of double-spaced typed manuscript. 

4, Each department may submit only one paper, selected by a committee 
of that department. Papers with joint authors are not acceptable. 
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5. Department heads shall decide which persons qualify as “graduate sty. 
dents.” However, full-time staff members working on a degree at their home 
institutions shall not be eligible. 

6. Each department head shall notify Chairman Gordon Ball of Iowa State 
College by March 15, 1959, if his department expects to submit a graduate 
student’s paper. 

7. The winners of the three awards will be notified by June 15, and will be 
expected to read their papers at the Annual Meetings at Cornell University, 
Their papers will be published as part of the Proceedings of the 1959 Annual 
Meetings. 

8. The Awards Subcommittee for Graduate Students’ Contributed Papers 
will consist of four persons, in addition to the Chairman, all of whom will serve 
as judges. 

9. Five typed copies of each paper shall be sent directly by departments to 
the Chairman of this Subcommittee, Gordon Ball, Department of Economics 
and Sociology, Iowa State College, Ames, Iowa, on or before May 15, 1959, 


% 


Announcements of the 1959 awards will be made at the 1959 annual meeting 
of the American Farm Economics Association. Names of the recipients of the 
1958 awards appear in the Proceedings Issue of the JouRNAL oF Farm Eco- 
NOMICS. 

These awards are financed from a fund donated by individuals and firms 
interested in advancing research and scholarship in Agricultural Economics. 
The funds and programs are administered by the American Farm Economic 
Association. General inquiries, and requests for additional copies of this an- 
nouncement, should be directed to the Chairman of the Awards Committee, 
Herman M. Southworth, Department of Agricultural Economics and Rural 
Sociology, Pennsylvania State University, University Park, Pa. 
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JOURNAL OF BUSINESS OF 
THE UNIVERSITY OF CHICAGO 


SCHOOL OF BUSINESS, UNIVERSITY OF CHICAGO, CHICAGO 37, ILLINOIS 


Volume XXXIl JANUARY 1959 Number 1 
Probable Economic Developments in 1959 Ezra Solomon 
Research Criteria of Executive Success Stanley Stark 


“Community,” Mobility, Security—A Footnote on Economic Growth 
David McCord Wright 


Application of Linear Programming to Financial Budgeting and the Costing of Funds 
A. Charnes, W. W. Cooper and M. H. Miller 


Income and Inventory George Sorter 


The Effect of the Per Diem Rate on the American Railroad Freight Car Fleet 
Yehuda Grunfeld 


BOOK REVIEWS BOOKS RECEIVED 
Doctoral Dissertations Accepted, 1957-1958. Notes: University Schools of Business 


The JOURNAL OF BUSINESS is published quarterly by the School of Business of the 
University of Chicago. Subscriptions are $6.00 per year and should be addressed to the 
JOURNAL OF BUSINESS, Box 12, School of Business, University of Chicago. Editorial 
correspondence (manuscripts in duplicate) should be addressed to Irving Schweiger, Editor, 


JOURNAL OF BUSINESS, School of Business. 


JOURNAL OF AGRICULTURAL ECONOMICS 


Volume XIII. No. 2. Price 17/6d. December 1958 
CONTENTS 

The Educational and Advisory Approach to the Efficiency of the Individual Farm 
Discussion 

Some Objectives of Agricultural: Support Policy .............6.. J. H. Kirk, C0.B.E. 
Discussion 

Agriculture in the European Economic Community ..........e.eeee. D. K. Britton 
Discussion 

Economics, Market Research and the Market for Milk ............... J. D. Empson 
Discussion 

Perm incomes: Towels D. H. Dinsdale, O.B.E. 

A Note on the Influence of the Annual Price Review on Pig Producers’ Decisions 

Reviews 

Abstracts 

Periodicals 


The Agricultural Economics Society: 


List of Office Bearers. 

Constitution. 

Programme of Conference—July 1958. 

Report of Twenty-Seventh Annual General Meeting. 
Statement of Accounts. 


Journal of 
THE AGRICULTURAL ECONOMICS SOCIETY 
Published twice annually 
Editor: W. H. Senior, Department of Agriculture for Scotland, St. Andrew’s House, 
Edinburgh 1, Scotland. 
Secretary: G. B. Bisset, Department of Agricultural Economics, University of Reading, 
7, Redlands Road, Reading, England. 
Membership: £1.10.0 per annum. 
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THE JOURNAL OF RY 


POLITICAL ECONOMY 


Edited by ALBERT REES in Cooperation with the Other Members of the 
Economics Department of the University of Chicago 


The April 1959 issue will contain: 


An Organizational Model of Soviet Industrial Planning ......... David Granick 
Price Expectation, Money Illusion and the Real Balance Effect .. John H. Power 
The Simple Economics of Basic Scientific Research .......... Richard R. Nelson 
Criteria for Choice Among Risky Ventures ............... Henry Allen Latané 
Foster and Catchings: A Reappraisal .............000eeee0: Allan H. Gleason 
Income Protection for Farmers: A Possible Approach ........... Boris Swerling 
Congressional Hearings and the Federal Reserve ............. C. R. Whittlesey 
Workers’ Management in Yugoslavia: A Comment ................eee05, 


Book Reviews and Books Received 


Published bimonthly in February, April, June, August, October, and December. Subscription 
rates for U.S.A. and possessions: 1 year, $6.00; 2 years, $11.50; 3 years, $16.50. Canada 
and Pan American Postal Union: Fifty cents more per year. All other countries: $1 more 
per year. Single copies: $1.75. Special Rate: $3.00 per year to full-time graduate students 
in economics of business. 


The University of Chicago Press, 5750 Ellis Ave., Chicago 37, Ill. 


AMERICAN ECONOMIC REVIEW 


Volume XLVIII December 1958 Number 5 
Articles 
Activity Analysis in One Lesson W. J. Baumol 
Consumer Investment Expenditures J. N. Morgan 
A New Industrial Feudalism ? A. M. Ross 
Pricing Objectives in Large Companies R. F. Lanzillotti 
International Trade and Economic Expansion Jagdish Bhagwati 
Review Article 
United States Foreign Trade Policy J. M. Letiche 
Communications 
The Wage-Push Inflation Thesis (1950-57) L. E. Gallaway 
The Permanent Income Hypothesis: 
Comment Robert Eisner 
Comment Milton Friedman 
Rejoinder H. S. Houthakker 


The AMERICAN ECONOMIC REVIEW, a quarterly, is the official publication of the 
American Economic Association and is sent to all members. The annual dues are Six 
dollars. Address editorial communications to Dr. Bernard F. Haley, Editor, AMERICAN 
ECONOMIC REVIEW, Stanford University, Stanford California. For information con- 
cerning other publications and activities of the Association, communicate with the 
Secretary-Treasurer, Dr. James Washington Bell, American Economic Association, 
Northwestern University, Evanston, Illinois. Send for information booklet. 
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RURAL SOCIOLOGY 


Vol. 23, No. 4 


Official Journal of the Rural Sociological Society 
Published at 
Cornell University 
Warren Hall, Ithaca, New York 


Oategorizing the Adopters of Agricultural Practices .............. Everett M. Rogers 


Research Problems on the Occupational Achievement Levels of Farm-Reared People 


Local Government as Viewed by Fringe Residents Basil G. Zimmer and Amos H. Hawley 


Personality Differences between Amish and Non-Amish Children ..Elmer Lewis Smith 


Parental Reactions to Communications on the 1954 Polio Vaccine Tests .......... 
Some Aspects of Rural Depopulation in the United Kingdom ..... Howard E. Bracey 


The journal subscription rate to nonmembers, libraries and institutions is $7.00 per 
year in the United States and Canada, $7.50 per year to all other countries, postage 


paid. Membership in the Rural Sociological Society including the journal is $7.50 a year. 


AGRICULTURAL HISTORY 
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